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PROBLEM TO BE SOLVED: To solve the problem of a 
conventional tunable filter that the bandwidth becomes wide as 
a setting frequency gets higher although the frequency is 
variable. 

SOLUTION: A capacitor 14 whose capacitance is variable or a 
coil whose inductance is variable is provided between a 
resonance circuit 4 and an input terminal 1 or an output 
terminal 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The signal line which connects an input terminal, an output terminal, and an input terminal and an output 
terminal, On the above-mentioned signal line, or 1 thru/or two or more resonance circuits which is prepared between 
the above-mentioned signal hne and a power-source line, and can carry out adjustable [ of the resonance fiequency ], In 
a tunable filter equipped with two or more direct-current cut capacitors formed on the signal line between them when 
the signal-line top between resonance circuits and the above-mentioned output terminals concerned and two or mor e 
resonance circuits were prepared on the signal line between resonance circuits and the above-mentioned input terminals 
concerned At least one of two or mor e above-mentioned dir ect-current cut capacitors To the direct-current cut capacitor 
concerned, the dir ect-current cut capacitor concerned, and a serial, and the variable capacitor prepared on the above- 
mentioned signal line. The tunable filter currently transposed to the band contr ol circuit which consists of bias 
resistance which connects between a control terminal, and direct-current cut capacitors and variable capacitors 
concemed to a control terminal. 

[Claim 2] A band control circuit is a tunable filter according to claim 1 characterized by having the juxtaposition 
capacitor connected to juxtaposition to a direct-current cut capacitor and the whole variable capacitor, 
[Claim 3] The signal line which connects an input terminal, an output terminal, and an input terminal and an output 
terminal. On the above-mentioned signal line, or 1 thru/or two or more resonance circuits which is prepared between 
the above-mentioned signal line and a power-source line, and can carry out adjustable [ of the resonance frequency ], In 
a tunable filter equipped with two or more direct-current cut capacitors formed on the signal line between them when 
the signal-line top between resonance circuits and the above-mentioned output terminals concerned and two or more 
resonance circuits were prepared on the signal line between resonance circuits and the above-mentioned input terminals 
concerned At least one of two or more above-mentioned direct-curr ent cut capacitor s To the direct-current cut capacitor 
concerned, the direct-current cut capacitor concemed, and a serial, and the variable capacitor prepared between the 
above-mentioned signal line and the power-source line. The second direct-current cut capacitor prepared between 
variable capacitors and the above-mentioned signal lines concerned, The tunable filter currently transposed to the band 
control circuit which consists of bias resistance which cormects between a control terminal, and the second dir ect- 
current cut capacitor and variable capacitors concerned to a control terminal. 

[Claim 4] The signal line which connects an input terminal, an output terminal, and an input terminal and an output 
terminal, On the above-mentioned signal line, or 1 thru/or two or more resonance circuits which is prepared between 
the above-mentioned signal line and a power -source line, and can carry out adjustable [ of the resonance frequency ], In 
a tunable filter equipped with two or more direct-current cut capacitors formed on the signal line between them when 
the signal-line top between resonance circuits and the above-mentioned output terminals concerned and two or more 
resonance circuits were prepared on the signal line between resonance circuits and the above-mentioned input terminals 
concerned At least one of two or mor e above-mentioned direct-current cut capacitors To the direct-current cut capacitor 
concerned, a control terminal, and a direct-current cut capacitor and a serial concerned, and the variable inductor to 
which an inductance value is changed according to the electrical potential difference which is prepared on the above- 
mentioned signal line and inputted into the control terminal concemed, The tunable filter currently transposed to the 
band contr ol circuit which consists of bias resistance prepared between the variable inductor concemed and the above- 
mentioned control terminal. 

[Claim 5] The signal line which connects an input terminal, an output terminal, and an input terminal and an output 
terminal, On the above-mentioned signal line, or 1 thru/or two or more resonance circuits which is prepared between 
the above-mentioned signal line and a power-source line, and can carry out adjustable [ of the resonance frequency ], In 
a tunable filter equipped with two or more direct-current cut capacitors formed on the signal line between them when 
the signal-line top between resonance circuits and the above-mentioned output terminals concerned and two or more 
resonance circuits were prepared on the signal line between resonance circuits and the above-mentioned input terminals 
concerned At least one of two or mor e above-mentioned dir ect-current cut capacitors To the direct-current cut capacitor 



concerned, a control terminal, and a direct-current cut capacitor and a serial concerned, and the variable inductor to 
which an inductance value is changed according to the electrical potential difference which is prepared between the 
above-mentioned signal line and a power-source line, and is inputted into the control terminal concerned. The tunable 
filter currently transposed to the band contr ol circuit which consists of bias resistance pr epar ed between the second 
dir ect-current cut capacitor prepared between variable inductors and the above-mentioned signal lines concemed, the 
second direct-current cut capacitor concerned, and the above-mentioned variable inductor . 

[Claim 6] A resonance circuit is cormected [ as opposed to / when the basic resonance circuit which resonates on one 
predetermined fr equency, and the basic resonance circuit concerned are series resonant circuits / it ] to juxtaposition to 
it, when the basic resonance circuit concerned is a parallel resonant circuit in series. The control capacitor each other 
cormected to the serial and a variable capacitor , a control terminal, And it has the bias resistance which cormects 
between control capacitors and variable capacitors concerned to a control terminal. A tunable filter given [ of claim 1 to 
the claims 5 characterized by having a resonance frequency equalization circuit used as a different synthetic impedance 
value according to the electrical potential difference impressed to the above-mentioned control terminal ] in any 1 term. 

[Claim 7] The tunable filter according to claim 6 char acterized by communalizing the control terminal of a r esonance 
fr equency equalization circuit and bias r esistance, and the control terminal and bias resistance of a band contr ol circuit,. 
[Claim 8] It is the tunable filter according to claim 6 which a basic resonance circuit is a dielectric resonator, and is 
characterized by a variable capacitor being a varactor diode, 

[Claim 9] The tunable filter according to claim 6 characterized by changing to a control capacitor and using a variable 
capacitor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the tunable filter which can filter the signal of this predetermined band 
by setting up the resonance frequency chosen from predetermined frequency ranges, and relates to the amelioration for 
reconciling especially broadband-izing of that frequency range that can be set up, and the stability of the bandwidth by 
the setting-out frequency in altitude, 
[0002] 

[Description of the Prior Art] Drawing 22 is the circuit diagram showing the configuration of the conventional tunable 
filter currently indicated by JP,9-181538,A. In drawing, the signal line to which an input terminal and 85 connect an 
output terminal to, and, as for 86, 84 connects an input terminal 84 and an output terminal 85, the resonance circuit 
where 87 was cormected between the signal line 86 and the power-source line, respectively, and 88 are direct-current 

cut capacitors, respectively, 

[0003] In each resonance circuit 87, the basic resonance coil with which 89 was prepared between the signal line 86 
and the power-source line, the basic resonance capacitor with which 90 was prepared in this basic resonance coil 89 
and juxtaposition, and 91 are the basic resonance capacitor 90 and the variable capacitor prepared in juxtaposition. 
[0004] Next, actuation is explained. Each resonance circuit 87 operates with the resonance frequency decided by the 
synthetic capacity value of the basic resonance capacitor 90 and a variable capacitor 91, and the inductance value of the 
basic resonance coil 89. Moreover, since the basic resonance capacitor 90 and the basic resonance coil 89 are cormected 
to juxtaposition while connecting with juxtaposition to a signal line 86, in resonance frequency, it becomes an adult 
impedance value very much. 

[0005] Therefore, the r esonance circuit 87 of these plurality will penetrate the r esonance frequency component 
concerned among the signals inputted from the input terminal 84, respectively, and the frequency component concerned 
will be outputted from an output terminal 85. Moreover, resonance frequency can be changed by changing the capacity 
value of a variable capacitor 91, and the fr equency of the signal component outputted from an output terminal 85 can 
be changed. 
[0006] 

[Pr oblem(s) to be Solved by the Invention] The technical problem of it not being based on the resonance fr equency 
chosen the more the more the frequency range which can be set up became large, since the magnitude of attenuation of 
a surrounding frequency decreased, so that the frequency was high, for example, although it could adjust to the 
fr equency of a request of resonance fr equency to be sure since the conventional tunable filter was constituted as 
mentioned above, and bandwidth became large as a result, and being unable to stabilize bandwidth occurred. 
[0007] Drawing 23 is property drawing showing an example of the frequency characteristics acquired using the 
conventional tunable filter. For gain and 92, as for the ultimate lines in the case of resonance frequency fD2 (> fOl), and 
94, in drawing, the ultimate lines in the case of resonance fr equency fDl and 93 are [ the frequency and axis of or dinate 
which become higher as an axis of abscissa goes to the right / the ultimate lines in the case of resonance frequency f03 
(> f02) and 95 ] the ultimate lines in the case of resonance frequency fD4 (> f03). And bandwidth (frequency spacing of 
the gains which fell by 3dB from = peak gain) will spread as resonance frequency becomes high, so that clearly fr om 
this drawing. 

[0008] Consequently, for example, the terrestrial broadcasting containing the multichannel digital broadcasting using 
the broadband-transmission medium by which being used widely from now on is expected etc.. The conventional 
tunable filter of odor levers, such as satellite broadcasting service and cable television broadcast, is used, and when 
adjustable control of the passband of this conventional tunable filter is carried out accor ding to channel selection When 
it sets up so that the bandwidth will be sharply changed by the case where a setting-out frequency is high, and the case 
of being low as mentioned above, for example, it may become predetermined bandwidth, when a setting-out frequency 



is low The signal component of an adjacent channel and the adjoining interference passed as the setting-out frequency 

became high, and the technical problem of image quality degradation etc. arising occurred. When it was set as reverse 
so that it may become predetermined bandwidth, when for example, a setting-out fr equency is high, all the signal 
components of the chaimel concerned could not be passed as the setting-out frequency became low, and the technical 
problem of image quality degradation etc. arising occurred. 

[0009] It was made in order that this invention might solve the above technical problems, and fluctuation of the 
bandwidth by the difference in a setting-out frequency is suppressed. By this Broadband-izing of the fr equency r ange 
which can be set up. The stability of the bandwidth by the setting-out frequency is reconciled in altitude. The result. It 
aims at obtaining the tunable filter which can be suitably used in the terrestrial broadcasting containing the 
multichannel digital broadcasting using the broadband-transmission medium by which being used widely from now on 
is expected etc., satellite broadcasting service, cable television broadcast, etc. 
[0010] 

[Means for Solving the Problem] The tunable filter concerning this invention An input terminal and an output terminal, 
On the signal line which coimects an input terminal and an output terminal, and the above-mentioned signal line, or 1 
thru/or two or more resonance circuits which is prepared between the above-mentioned signal line and a power-source 
line, and can carry out adjustable [ of the r esonance frequency ], In a tunable filter equipped with two or more direct- 
cunent cut capacitors formed on the signal line between them when the signal-line top between resonance circuits and 
the above-mentioned output terminals concerned and two or more resonance circuits were prepared on the signal line 
between r esonance circuits and the above-mentioned input terminals concerned At least one of two or more above- 
mentioned direct-current cut capacitors The direct-current cut capacitor concemed, It is transposed to the band control 
circuit which consists of bias resistaace which cormects to a control terminal between the variable capacitor prepar ed 
on the above-mentioned signal line in series [ capacitor / concemed / direct-current cut ], a control terminal, and direct- 
current cut capacitors and variable capacitors concerned. 

[001 1] The tunable filter concerning this invention is equipped with the juxtaposition capacitor by which the band 
control circuit was connected to juxtaposition to a direct-current cut capacitor and the whole variable capacitor. 
[0012] The tunable filter conceming this invention An input terminal and an output terminal. On the signal line which 
connects an input terminal and an output terminal, and the above-mentioned signal line, or 1 thru/or two or more 
resonance circuits which is prepared between the above-mentioned signal line and a power-source line, and can carry 
out adjustable [ of the resonance frequency ], In a tunable filter equipped with two or more direct-current cut capacitors 
formed on the signal line between them when the signal-line top between resonance circuits and the above-mentioned 
output terminals concerned and two or more resonance circuits were prepared on the signal line between r esonance 
circuits and the above-mentioned input terminals concemed At least one of two or more above-mentioned dir ect- 
current cut capacitors The direct-current cut capacitor concerned, To a direct-current cut capacitor and a serial 
concemed, and the variable capacitor prepared between the above-mentioned signal line and the power-source line. It is 
transposed to the band control circuit which consists of bias resistance which cormects to a control terminal between the 
second direct-current cut capacitor pr epared between variable capacitors and the above-mentioned signal lines 
concemed, a control terminal, and the second direct-current cut capacitor and variable capacitors concemed. 
[0013] The tunable filter conceming this invention An input terminal and an output terminal. On the signal line which 
connects an input terminal and an output terminal, and the above-mentioned signal line, or 1 thm/or two or more 
resonance circuits which is prepared between the above-mentioned signal line and a power-source line, and can carry 
out adjustable [ of the resonance frequency ], In a tunable filter equipped with two or more direct-curr ent cut capacitors 
formed on the signal line between them when the signal-line top between resonance circuits and the above-mentioned 
output terminals concemed and two or more resonance circuits were pr epared on the signal line between resonance 
circuits and the above-mentioned input terminals concerned At least one of two or mor e above-mentioned direct- 
current cut capacitors The direct-current cut capacitor concemed. To a control terminal, and a direct-current cut 
capacitor and a serial concemed, and the variable inductor to which an inductance value is changed according to the 
electrical potential difference which is prepared on the above-mentioned signal line and inputted into the control 
terminal concerned, It is transposed to the band control cir cuit which consists of bias resistance prepared between the 
variable inductor concerned and the above-mentioned control terminal. 

[0014] The tunable filter conceming this invention An input terminal and an output terminal. On the signal line which 
connects an input terminal and an output terminal, and the above-mentioned signal line, or 1 thru/or two or more 
resonance circuits which is prepared between the above-mentioned signal line and a power-source line, and can carry 
out adjustable [ of the resonance frequency ], In a tunable filter equipped with two or more direct-cunent cut capacitors 
formed on the signal line between them when the signal-line top between resonance circuits and the above-mentioned 
output terminals concemed and two or more resonance circuits were prepared on the signal line between resonance 
cir cuits and the above-mentioned input terminals concemed At least one of two or more above-mentioned direct- 



current cut capacitors The direct-current cut capacitor concerned. To a control terminal, and a direct-current cut 
capacitor and a serial concerned, and the variable inductor to which an inductance value is changed according to the 
electrical potential difference which is prepared between the above-mentioned signal line and a power-source line, and 
is inputted into the control terminal concemed, It is transposed to the band contr ol circuit which consists of bias 
resistance prepared between the second direct-current cut capacitor prepared between variable inductors and the above- 
mentioned signal lines concemed, the second direct-current cut capacitor concerned, and the above-mentioned variable 
inductor. 

[0015] The basic resonance circuit where, as for the tunable filter concerning this invention, a resonance circuit 
resonates on one predetermined frequency. When the basic resonance circuit concerned is a parallel resonant circuit in 
series, it connects [ as opposed to / when the basic resonance circuit concerned is a series resonant circuit / it ] with 
juxtaposition to it. The control capacitor each other connected to the serial and a variable capacitor, a control terminal. 
And it has the bias resistance which connects between control capacitors and variable capacitors concerned to a control 
terminal, and has a resonance frequency equalization circuit used as a different synthetic impedance value according to 
the electrical potential difference impressed to the above-mentioned control terminal. 

[0016] As for the tunable filter concerning this invention, the control terminal of a resonance frequency equalization 
circuit and bias resistance, and the control terminal and bias r esistance of a band control circuit are communalized 
[0017] A basic resonance circuit is a dielectric resonator, and the variable capacitor of the tunable filter concerning this 
invention is a varactor diode. 

[0018] The tunable filter concerning this invention is replaced with a control capacitor, and a variable capacitor is used 
for it. 

[0019] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is explained. 
Gestalt 1. dr awin g 1 of operation is the circuit diagr am showing the configur ation of the tunable filter by the gestalt 1 
of implementation of this invention. The input terminal into which the streaming signal with which frequency multiplex 
[ of the media signal of plurality / 1 ] was earned out is inputted in dr awing, 2 the signal of the predetermined 
frequency band extracted from the streaming signal etc. For example, the output terminal for outputting to a latter 
double sign circuit. The signal line to which 3 cormects an input terminal 1 and an output terminal 2, and 4 are prepared 
between a signal line 3 and a power-source line. The resonance circuit where the resonance frequency according to a 
frequency control electrical potential difference is set up, the band control circuit where 5 was prepared on the signal 
line 3 between a resonance circuit 4 and an input terminal 1, and 6 ar e the direct-current cut capacitors formed on the 
signal line 3 between a resonance circuit 4 and an output terminal 2. 

[0020] The basic resonance coil with which 7 was prepared between the signal line 3 and the power-source line in the 
resonance circuit 4 (basic resonance circuit). The basic resonance capacitor which 8 is prepared between a signal line 3 
and a power-source Une, and constitutes a basic resonance circuit with the basic resonance coil 7 (basic resonance 
circuit), The resonance varactor diode by which that whole was connected to the basic resonance capacitor 8 and 
juxtaposition while the cathode was connected to the serial with the sense from which 9 is a control capacitor and 10 is 
on this control capacitor 9 side (variable capacitor), The frequency control terminal (control terminal) with which, as 
for 1 1, a frequency control electrical potential difference is impressed, and 12 are frequency bias resistance (bias 
resistance) which cormects between the control capacitor 9 and the resonance varactor diodes 10 to the frequency 
control terminal 11. 

[0021] The direct-curr ent cut capacitor with which 13 was pr epar ed in the band control circuit 5 on the signal line 3 
between a resonance circuit 4 and an input terminal 1, The band varactor diode with which, as for 14, the cathode was 
formed with the sense which becomes this direct-current cut capacitor 13 side on the signal line 3 between the direct- 
current cut capacitor 1 3 and a resonance circuit 4 (variable capacitor). The band control terminal (control terminal) with 
which, as for 15, band control voltage is impressed, and 16 are band bias resistance (bias resistance) which cormects 
between the direct-cunent cut capacitor 13 and the band varactor diodes 14 to the band control terminal 15. 
[0022] Next, actuation is explained. If the frequency-control electrical potential difference of the direct current beyond 
OV is impressed to the frequency-control terminal 11, the resonance varactor diode 10 will take the capacity value 
according to the electrical-potential-difference value of the reverse bias. The more a varactor diode 10 has the lar ge 
electrical-potential-difference value of this reverse bias, the mor e the property that the capacity value concemed 
becomes small is shown. Therefore, since synthetic capacity value becomes smaller as a resonance circuit 4 operates 
with the resonance frequency decided by the synthetic capacity value which compounded the capacity value of this 
resonance varactor diode 10, the capacity value of the control capacitor 9, and the capacity value of the basic resonance 
capacitor 8, and the inductance value of the basic r esonance coil 7 and r aises the above-mentioned electrical-potential- 
difference value, resonance frequency becomes high. In addition, the frequency bias resistance 12 is formed in order to 
separate in RF the circuit which impresses an electrical potential difference to the frequency control terminal 1 1 from a 



resonance circuit 4. 

[0023] Moreover, if the band control voltage of the direct current beyond OV is impressed to the band control terminal 
15, the band vaiactoi diode 14 will take the capacity value according to the electiical-potential-difference value of the 
reverse bias . Therefore, since the band control circuit 5 operates with the synthetic capacity value which compounded 
the capacity value of this band var actor diode 14, and the capacity value of the direct-current cut capacitor 13, the more 
it raises the above-mentioned electrical-potential-difference value, the more it changes to the property of synthetic 
capacity value becoming small and attenuating the high frequency component of the inputted signal more. In addition, 
the band bias resistance 16 is for separating in RF the circuit which impresses an electrical potential difference to the 
band control terminal 15 from the band control circuit 5. 

[0024] And if two or more media signals input the streaming signal by which frequency multiplex was canied out fr om 
an input terminal 1 where respectively fixed direct current voltage is impressed to these frequency control terminal 1 1 
and the band control terminal 15, this signal will be first inputted into the band control circuit 5 through a signal line 3. 
And the band control circuit 5 attenuates an alternating current component with the frequency characteristics according 
to the dc component and the above-mentioned electrical-potential-differ ence value of the signal. This magnitude of 
attenuation is in the inclination which becomes smaller as it becomes a RF. 

[0025] Thus, the streaming signal with which the low-fi:equency component was removed in the band control circuit 5 
is inputted into a resonance circuit 4. Since the basic resonance capacitor 8 and the basic resonance coil 7 are cormected 
to juxtaposition while connecting with juxtaposition to a signal line 3, this resonance circuit 4 operates so that the 
impedance between a signal line 3 and a power-souice line may serve as maximum in resonance frequency . 
Consequently, the signal component of the above-mentioned setting-out fiequency is penetrated most efficiently, and 
the more a delta frequency becomes large on the basis of the setting-out frequency, the more it decr eases. 
[0026] Therefore, it will decrease more greatly [ as the signal component which passes through these band control 
circuits 5 and resonance circuits 4 most efficiently turns into a signal component of the above-mentioned resonance 
frequency and a delta frequency becomes large focusing on it ]. Moreover, as for the signal component which passed 
through this resonance circuit 4, only the high fiequency component by which the low-fi-equency component was 
fiirther removed and filtered once again with the direct-current cut capacitor 6 is outputted firom an output terminal 2. 
[0027] Drawing 2 is property drawing showing an example of the frequency characteristics acquired using the tunable 
filter by the gestalt 1 of implementation of this invention. The fr equency and axis of ordinate which become higher as 
an axis of abscissa goes to the right in drawing Gain, Low fiequency ultimate lines when 17 sets a setting-out 
frequency to fOl, and 18 The low fiequency bandwidth. The first RF ultimate lines at the time of setting a setting-out 
fiequency to fD2 (> fOl), while 19 returned the band control circuit 5 only to the direct-current cut capacitor 13, The 
second RF ultimate lines when 20 sets a setting-out frequency to f02 in the gestalt 1 of implementation of this 
invention, and 21 are that second RF bandwidth. 

[0028] And when the low frequency bandwidth in the setting-out frequency fOl is adjusted so that it may become the 
same fr equency span as shown in this dr awing. Although it will become the fir st RF ultimate lines 19 and the RF 
bandwidth will become much larger than the low frequency bandwidth 1 8 when a setting-out frequency is set to fD2, 
while returning the band control circuit 5 to the direct-current cut capacitor 13 The second RF bandwidth 21 can be 
made into the same fiequency span as the low frequency bandwidth 18 by raising the control voltage using the band 
control circuit 5. 

[0029] Moreover, although it is small in this drawing, the gain in the setting-out frequency f02 can also be raised 
simultaneously,. 

[0030] Drawing 3 is pr operty drawing showing an example of the fr equency characteristics acquired using the tunable 
filter by the gestalt 1 of implementation of this invention. The axis of abscissa and the axis of ordinate are the same as 
that of drawing 2 . In drawing, while RF ultimate lines when 22 sets a setting-out frequency to fD2, and 23 return the 
band control circuit 5 to that RF bandwidth and 24 returns it to the direct-current cut capacitor 13, the second low 
fr equency ultimate lines when the fir st low frequency ultimate lines at the time of setting a setting-out frequency to fOl 
(<fD2) and 25 set a setting-out frequency to fOl in the gestalt 1 of implementation of this invention, and 26 ar e that 
second low frequency bandwidth. 

[003 1] And when the RF bandwidth in the setting-out frequency f02 is adjusted so that it may become the same 
fr equency span as shown in this drawing. Although it will become the fir st low frequency ultimate lines 24 and the low 
fr equency bandwidth will become much sharper than the RF bandwidth 23 when a setting-out frequency is set to fDl, 
while returning the band control circuit 5 to the direct-current cut capacitor 1 3 The second low frequency bandwidth 26 
can be made into the same frequency span as the RF bandwidth 23 by lowering the control voltage using the band 
control circuit 5. 

[0032] Moreover, although it is small in this drawing, the gain in the setting-out frequency fOl can also be raised 
simultaneously. 



[0033] According to the gestalt 1 of this operation, as mentioned above, an input terminal 1 and an output terminal 2, 
One resonance circuit 4 which is prepared between the signal line 3 which connects an input terminal 1 and an output 
terminal 2, and a signal line 3 and a power-source line, and can carry out adjustable [ of the resonance frequency ], In a 
tunable filter equipped with two or more direct-cunent cut capacitors 13 and 6 formed on the signal line 3 between a 
r esonance circuit 4 and the output terminal 2 on the signal line 3 between a resonance circuit 4 and an input terminal 1 
The dir ect-current cut capacitor 13 between a resonance circuit 4 and an input terminal 1 The direct-current cut 
capacitor 13 concemed, To the direct-current cut capacitor 13 and a serial concerned, and the band varactor diode 14 
formed on the above-mentioned signal line 3, Since between the band control terminal 15, and the direct-current cut 
capacitors 13 and the band varactor diodes 14 concerned is transposed to the band control circuit 5 which consists of 
band bias r esistance 16 linked to the band contr ol terminal 15 If the electr ical potential difference impr essed to this 
band control terminal 15 is raised, the capacity component of the band varactor diode 14 can be made small, and 
bandwidth of a filter shape can be made small as a r esult. 

[0034] Therefore, change of the pass band width to change of a setting-out frequency can be controlled by raising this 
band control voltage, so that the setting-out frequency of a resonance circuit 4 becomes high, and it is effective in the 
ability to reconcile in altitude broadband-izing of the fr equency range which can be set up, and the stability of the 
bandwidth by the setting-out frequency. Moreover, the effectiveness that the magnitude of attenuation in a setting-out 
frequency can also be decreased is in this and coincidence, 

[0035] Moreover, the basic resonance circuit where the basic resonance coil 7 and the basic resonance capacitor 8 were 
connected to juxtaposition according to the gestalt 1 of this operation, The contr ol capacitor 9 which was connected to 
juxtaposition to this basic resonance circuit, and was connected to the serial and the resonance varactor diode 10, and 
the frequency control terminal 11, And since the resonance circuit 4 is constituted from frequency bias resistance 12 
prepared between the frequency-control terminals 1 1 between the control capacitors 9 and the resonance varactor 
diodes 10 concemed If the electrical potential difference impressed to the fi equency control terminal 1 1 is raised, the 
resonance frequency of a resonance circuit 4 can be raised, consequently the setting-out frequency of a tunable filter 
can be raised, 

[0036] Gestalt 2. drawing 4 of operation is the cir cuit diagram showing the configuration of the tunable filter by the 
gestalt 2 of implementation of this invention. The band control circuit where 27 was pr epared in dr awing on the signal 
line 3 between a resonance circuit 4 and an output terminal 2, The direct-current cut capacitor with which 28 was 
prepared on the signal line 3 between a resonance circuit 4 and an output terminal 2, The band varactor diode with 
which, as for 29, the cathode was formed with the sense which becomes this direct-current cut capacitor 28 side on the 
signal line 3 between the direct-current cut capacitor 28 and a resonance circuit 4 (variable capacitor), It is the band 
bias resistance (bias resistance) by which 30 connects with a band control terminal (control terminal), and 31 connects 
between the direct-current cut capacitor 28 and the band varactor diodes 29 to the band control terminal 30. The 
configuration of those other than this is the same as that of the gestalt 1 of operation, and omits explanation 
[0037] Next, actuation is explained. If the dir ect curr ent voltage beyond OV is impressed to the band contr ol terminal 
30 of this band control circuit 27, the band var actor diode 29 will take the capacity value according to the electrical- 
potential-difference value of that reverse bias. Therefore, the band contr ol circuit 27 operates with the synthetic 
capacity value which compounded the capacity value of this resonance varactor diode 29, and the capacity value of the 
direct-current cut capacitor 28, and the more it raises the above-mentioned electrical-potential-difference value, the 
more it changes to the property of synthetic capacity value becoming small and attenuating the inputted signal more. In 
addition, the band bias resistance 3 1 is for separating in RF the circuit which impresses an electrical potential 
difference to the band control terminal 30 from the band control circuit 27. And this band control circuit 27 removes a 
low- frequency component fi*om the signal component which passed through the resonance circuit 4, and outputs this to 
an output terminal 2. The actuation of those other than this is the same as that of the gestalt 1 of operation, and omits 
explanation. 

[0038] As mentioned above, since one band control terminal 30 increased in number while doing so the same 
effectiveness as the gestalt 1 of operation according to the gestalt 2 of this operation, since the band control cir cuit 27 
was formed also on the signal line 3 between a resonance circuit 4 and an output terminal 2, it is effective in the ability 
to r aise a frequency and the degr ee of fieedom of control of a band so much. 

[0039] Gestalt 3. drawing 5 of operation is the circuit diagram showing the configuration of the tunable filter by the 
gestalt 3 of implementation of this invention. In drawing, 32 and 33 are the juxtaposition capacitors cormected to 
juxtaposition to the direct-current cut capacitors 13 and 28 and the whole band varactor diodes 14 and 29, respectively . 
The configuration of those other than this is the same as that of the gestalt 2 of operation, and omits explanation. 
[0040] Next, actuation is explained. If the direct current voltage beyond OV is impressed to the band contr ol terminals 
15 and 30, the band varactor diodes 14 and 29 will take the capacity value according to the electrical-potential- 
difference value of the r everse bias. Therefore, the band control circuits 5 and 27 oper ate with the synthetic capacity 



value which compoimded the capacity value of these band var actor diodes 14 and 29, the capacity value of the direct- 
current cut capacitors 13 and 28, and the capacity value of the juxtaposition capacitors 32 and 33, and the more they 
laise the above-mentioned electrical-potential-difference value, the mor e they change to the property of synthetic 
capacity value becoming small and attenuating the high fr equency component of the inputted signal more. The 
actuation of those other than this is the same as that of the gestalt 2 of operation, and omits explanation. 
[0041] Dr awing 6 is pr operty dr awing showing an example of the r elation of the electr ical potential differ ence and the 
synthetic capacity value which are impressed to the band control terminal 15 in the tunable filter by the gestalt 3 of 
implementation of this invention. In drawing, capacity value ultimate Hues when the synthetic capacity value to which 
capacity value becomes large, capacity value ultimate lines [ in / in 34 / the band control circuit 5 of the gestalt 2 of 
oper ation ], and 35 change the capacity value of the direct-current cut capacitor 13 in the band control circuit 5 of the 
gestalt 2 of operation, and 36 are the capacity value ultimate lines in the band control circuit 5 of the gestalt 3 of this 
operation, so that the control voltage and the axis of ordinate to which an electrical potential difference becomes high, 
so that an axis of abscissa goes to the right go upwards. 

[0042] And since the inclination of capacity value ultimate lines and the method of change of the capacity value at the 
time of changing simultaneously and changing contr ol voltage change when it is going to change the r ange of the 
synthetic capacity value in the contr ol voltage range which can be impressed by only changing the capacity value of the 
direct-current cut capacitor 13, as shown in this drawing, all setting out of a control circuit must be redone . On the other 
hand, since the inclination (the method of change) of capacity value ultimate lines can be kept almost the same when it 
is going to change the r ange of synthetic capacity value by forming the juxtaposition capacitor 32 like the gestalt 3 of 
this operation, variation of the capacity value at the time of changing contr ol voltage cannot be changed, as a result a 
control circuit can be used as it is. 

[0043] As mentioned above, since each band control circuits 5 and 27 are equipped with the juxtaposition capacitors 32 
and 33 connected to juxtaposition to the direct-current cut capacitors 13 and 28 and the whole band varactor diodes 14 
and 29 according to the gestalt 3 of this oper ation, although the method of change of a synthetic capacity over contr ol 
voltage is maintained by setting up the combination of the capacity value of these three capacitors suitably, the range of 
a synthetic capacity which can be set up can be shifted. Therefor e, although the thing of the engine performance same 
as a voltage controlled oscillator etc., for example which impresses an electrical potential difference to the band control 
terminals 15 and 30 is used, since variation of a synthetic capacity produced in the same electrical-potential-differ ence 
value variation can be made into abbreviation identitas, the receiver using a tunable filter can be set by various 
specifications, and although it corresponds to an individual specification, it is effective in volume efficiency being 
expectable. 

[0044] Gestalt 4., drawing 7 of operation is the circuit diagram showing the configur ation of the tunable filter by the 
gestalt 4 of implementation of this invention. In dr awing, the resonance circuit where 37 is prepared on a signal line 3, 
and the resonance frequency according to a frequency control electrical potential difference is set up, the band control 
circuit where 38 was pr epared on the signal line 3 between a resonance circuit 37 and an input terminal 1, and 39 are 
the band contr ol circuits prepared on the signal line 3 between a resonance circuit 37 and an output terminal 2. 
[0045] The basic resonance coil with which 40 was prepared on the signal line 3 in the resonance circuit 37 (basic 
resonance circuit). The basic resonance capacitor which 41 is prepared on a signal line 3 and constitutes a basic 
resonance circuit with the basic resonance coil 40 (basic resonance circuit). The resonance varactor diode by which, as 
for 42, the cathode was connected to the serial with the sense which becomes this basic resonance capacitor 41 side 
(variable capacitor). It is the frequency bias resistance (bias resistance) by which 43 connects with a frequency-control 
terminal (control terminal), and 44 cormects between the basic resonance capacitor 41 and the resonance varactor 
diodes 42 to the fr equency-control terminal 43. 

[0046] The direct-current cut capacitor with which 45 was prepared in each band control circuits 38 and 39 on the 
signal line 3 between a resonance circuit 37, an input terminal 1, or an output terminal 2, The band varactor diode 
formed with the sense which a cathode becomes a signal-line 3 side as between the direct-current cut capacitor 45 and 
resonance circuits 37 connected to a power-source line in 46 (variable capacitor). The second direct-current cut 
capacitor with which 47 was prepared between the band varactor diode 46 and the signal line 3, It is the band bias 
resistance (bias resistance) by which 48 connects with a band control terminal (control terminal), and 49 connects 
between the second direct-current cut capacitor 47 and the band varactor diodes 46 to the band control terminal 48. 
[0047] Next, actuation is explained. If the direct current voltage beyond OV is impressed to the frequency-control 
terminal 43, the r esonance varactor diode 42 will take the capacity value according to the electrical-potential-differ ence 
value of the reverse bias. Capacity value becomes smaller as the r esonance varactor diode 42 has the lar ge electrical- 
potential-difference value of this reverse bias. Therefor e, as a resonance circuit 37 operates with the resonance 
fr equency decided by the synthetic capacity value which compounded the capacity value of this r esonance var actor 
diode 42, and the capacity value of the basic resonance capacitor 41, and the inductance value of the basic r esonance 



coil 40 and raises the above-mentioned electrical-potential-difference value, synthetic capacity value becomes small 

and resonance ftequency becomes higher. In addition, the frequency bias resistance 44 is for separating in RF the 
circuit which impresses an electrical potential difference to the frequency control terminal 43 from a resonance circuit 
37. 

[0048] Moreover, if the direct current voltage beyond OV is impressed to the band control terminal 48, the band 
var actor diode 46 will take the capacity value according to the electiical-potential-difference value of the reverse bias. 
Therefore, each band control circuits 38 and 39 operate with the synthetic capacity value which compounded the 
capacity value of this band varactor diode 46, the capacity value of the second direct-current cut capacitor 47, and the 
capacity value of the direct-cunent cut capacitor 45, and the more they raise the above-mentioned electrical-potential- 
difference value, the more they change to the property of synthetic capacity value becoming small and attenuating the 
inputted signal from a low frequency side more. In addition, the band bias resistance 49 is for separating in RF the 
circuit which impresses an electrical potential difference to the band control terminal 48 from the band control circuits 
38 and 39. 

[0049] And if two or more media signals input the streaming signal by which frequency multiplex was carried out fr om 
an input terminal 1 where respectively fixed direct current voltage is impressed to these frequency control terminal 43 
and two band control terminals 48 and 48, this signal will be first inputted into the band control circuit 38 through a 
signal line 3. And the band control circuit 38 attenuates an alternating current component with the frequency 
characteristics according to the dc component and the above-mentioned electrical-potential-differ ence value of the 
signal. This magnitude of attenuation is in the inclination which becomes larger as it becomes a RF. 
[0050] Thus, the streaming signal with which the high frequency component was removed in the band control circuit 
38 is inputted into a resonance circuit 37. Since it operates with the resonance frequency according to a frequency 
control electrical potential difference and the basic resonance coil 40 and the basic resonance capacitor 41 are 
connected to the serial, the more an impedance is offset in resonance frequency, it penetrates the signal component of 
the setting-out frequency concerned most efficiently and a delta fr equency becomes large on the basis of that setting- 
out frequency, the more this resonance circuit 37 is decreased. 

[0051] Therefore, it will decrease more greatly [ as the signal component which passes through these band control 
circuits 38 and resonance circuits 37 most efficiently tums into a signal component of the above-mentioned setting-out 
frequency and a delta frequency becomes large focusing on it ]. Moreover, a low-frequency component is removed 
further once again in the band control circuit 39, and the signal component which passed through this resonance circuit 
37 is outputted from an output terminal. 

[0052] Drawing 8 is property drawing showing an example of the frequency characteristics acquired using the tunable 
filter by the gestalt 4 of implementation of this invention. In dr awing, the first high ft equency ultimate lines when high 
frequency ultimate lines when the frequency and axis of ordinate which become higher as an axis of abscissa goes to 
the right set a setting-out frequency as gain and 50 sets to fD2, and 51 set a setting-out frequency to fOl (<fD2) in the 
tunable filter shown in drawing 9 , and 52 are the second high frequency ultimate lines at the time of setting a setting- 
out frequency to fDl in the gestalt 4 of implementation of this invention. In addition, in drawing 9 , each sign is the 
same as that of drawing 7 . 

[0053] And low ft equency bandwidth can be made narrower than high ftequency band width of face by raising the 
control voltage using the band control circuits 38 and 39, although it will become the high frequency ultimate lines 51 
of ** a first when it adjusts so that it may become the same spectrum space about high frequency band [ in / as shown 
in this drawing / the setting-out frequency fD2 ] width of face and a setting-out frequency is set to fDl in the tunable 
filter of dr awing 9 , and it will become wider [ the low frequency bandwidth ] than high fr equency band width of face . 
Moreover, as shown in this drawing, the gain in the setting-out frequency fOl can also be raised simultaneously. 
[0054] Accor ding to the gestalt 4 of this operation, as mentioned above, an input terminal 1 and an output terminal 2, 
The signal line 3 which connects an input terminal 1 and an output terminal 2, and one resonance circuit 37 which is 
pr epared on the above-mentioned signal line 3, and can carry out adjustable [ of the r esonance ft equency ], In a tunable 
filter equipped with two direct-current cut capacitor s 45 and 45 formed on the signal line 3 between the resonance 
circuits 37 and output terminals 2 concerned on the signal line 3 between resonance circuits 37 and input terminals 1 
concerned It changes to the two above-mentioned direct-current cut capacitors 45 and 45. The direct-current cut 
capacitor 45 concerned, To the direct-current cut capacitor 45 and a serial concerned, and the band varactor diode 46 
formed between the above-mentioned signal line 3 and the power-source line. The second direct-current cut capacitor 
47 prepared between the band varactor diodes 46 and signal lines 3 concerned. Since it is transposed to the band control 
circuits 38 and 39 which consist of band bias resistance 49 which connects between the band control terminal 48, and 
the second direct-current cut capacitor 47 and the band varactor diodes 46 concerned to the band control terminal 48 If 
the electrical potential difference impressed to this band control terminal 48 is raised, the capacity component of the 
band varactor diode 46 can be made small, and bandwidth of a filter shape will be made small as a result. 



[0055] Therefore, change of the bandwidth to change of a setting-out frequency can be controlled by the more raising 
this control voltage, the more the setting-out frequency of a resonance circuit 37 is high, and it is effective in the ability 
to reconcile in altitude broadband-izing of the frequency r ange which can be set up, and the stability of the bandwidth 
by the setting-out frequency. Moreover, the effectiveness that the magnitude of attenuation in a setting-out fr equency 
can also be decreased is in this and coincidence. 

[0056] Gestalt 5 . drawing 10 of operation is the circuit diagram showing the configuration of the tunable filter by the 
gestalt 5 of implementation of this invention. In drawing, 53 is prepared in a band control terminal (control terminal), 
and 54 is prepared on the signal line 3 between the direct-current cut capacitor 13 and an input terminal 1. The band 
variable inductor to which an inductance value is changed according to the electrical potential difference inputted into 
the band control terminal 53 (variable inductor), The band bias resistance by which 55 was prepared between the band 
variable inductor 54 concerned and the band control terminal 53 (bias resistance), 56 is prepared in a band control 
terminal (control terminal), and 57 is prepared on the signal line 3 between the direct-current cut capacitor 28 and an 
output terminal 2. The band variable inductor (variable inductor) to which an inductance value is changed according to 
the electrical potential difference inputted into the band control terminal 56, and 58 are the band bias resistance (bias 
resistance) prepared between the band variable inductor 57 concerned and the band control terminal 56. In addition, a 
micro machine equipped with the active inductor which consists of tr ansistors as these band variable inductors 54 and 
57, and a small actuator etc. is mentioned. The configur ation of those other than this is the same as that of the gestalt 2 
of operation, and omits explanation. 

[0057] Next, actuation is explained. In the band contr ol circuit 5, if the dir ect cunent voltage of predetermined level is 
impressed to the band control terminal 53, the band variable inductor 54 will take the inductance value according to the 
electrical-potential-difference value. Therefore, fundamentally, the more it operates with the synthetic impedance value 
which subtr acted the capacity value of the direct-current cut capacitor 13 fr om the inductance value of this band 
variable inductor 54 and this synthetic impedance value becomes large, the more this band control circuit 5 changes to 
the property of attenuating the high fr equency component of the inputted signal more. In addition, the band bias 
resistance 55 is for separating in RF the circuit which impresses an electrical potential difference to the band control 
terminal 53 from the band control circuit 5. Also in the band control circuit 27, it is the same. The actuation of those 
other than this is the same as that of the gestalt 2 of operation, and omits explanation. 

[0058] According to the gestalt 5 of this operation, as mentioned above, an input terminal 1 and an output terminal 2, 
One resonance circuit 4 which is prepared between the signal line 3 which cormects an input terminal 1 and an output 
terminal 2, and a signal line 3 and a power-source line, and can cany out adjustable [ of the resonance fr equency ], It is 
prepared on the signal line 3 between a resonance circuit 4 and the output terminal 2 on the signal line 3 between 
resonance circuits 4 and input terminals 1 concemed. It is prepared on the above-mentioned signal line 3 in series with 
the direct-current cut capacitors 13 and 28, the band control terminals 53 and 56, and the direct-current cut capacitors 
13 and 28 concerned. Among the band variable inductors 54 and 57 and the band variable inductors 54 and 57, and the 
band control terminals 53 and 56 to which an inductance value is changed according to the electrical potential 
difference inputted into the band control terminals 53 and 56 concemed Since it has two band control circuits 5 and 27 
which consist of prepared band bias resistance 55 and 58 If the electrical potential difference impressed to these band 
control terminals 53 and 56 is changed, the synthetic inductance of the band control circuits 5 and 27 can be changed, 
and the bandwidth of a filter shape can be contr olled as a result. 

[0059] Therefore, it is effective in the ability to reconcile in altitude broadband-izing of the frequency range which can 

be set up, and the stability of the bandwidth by the setting-out frequency,, Mor eover, the effectiveness that the 
magnitude of attenuation in a setting-out fr equency can also be decreased is in this and coincidence. 
[0060] Gestalt 6. drawing 1 1 of operation is the circuit diagram showing the configuration of the tunable filter by the 
gestalt 6 of implementation of this invention. In drawing, 59 and 60 are band variable inductors (variable inductor) 
which connect the signal line 3 between the dir ect-current cut capacitor 45 and a resonance circuit 37 to a power-source 
line instead of the band var actor diode 46, respectively. The configur ation of those other than this is the same as that of 
the gestalt 4 of operation, and omits explanation. 

[0061] Next, actuation is explained. In the band control circuit 38, if the direct current voltage of pr edetermined level is 
impressed to the band control terminal 48, the band variable inductor 59 will take the inductance value according to the 
electrical-potential-difference value. Therefore, fundamentally, the more it operates with the synthetic impedance value 
which subtracted the capacity value of the direct-curr ent cut capacitor 45, and the capacity value of the second direct- 
current cut capacitor 47 fr om the inductance value of this band variable inductor 59 and this synthetic impedance value 
becomes large, the more this band contr ol circuit 38 changes to the property of passing the high fr equency component 
of the inputted signal more. In addition, the band bias r esistance 49 is for separating in RF the circuit which impresses 
an electrical potential difference to the band control terminal 48 from the band control circuit 38. Also in the band 
control circuit 39, it is the same. The actuation of those other than this is the same as that of the gestalt 4 of operation. 



and omits explanation. 

[0062] According to the gestalt 6 of this operation, as mentioned above, an input terminal 1 and an output terminal 2, 
The signal line 3 which cormects an input terminal 1 and an output terminal 2, and one resonance circuit 4 which is 
prepared on the above-mentioned signal line 3, and can carry out adjustable [ of the resonance frequency ], In a tunable 
filter equipped with two direct-current cut capacitors 45 and 45 formed on the signal line 3 between the resonance 
circuits 4 and the above-mentioned output terminals 2 concerned on the signal line 3 between resonance circuits 4 and 
the above-mentioned input terminals 1 concerned Both the two above-mentioned direct-current cut capacitors 45 and 
45 The direct-current cut capacitor 45 concerned, It is prepared between the above-mentioned signal line 3 and a 
power-source line in series with the band control terminal 48 and the direct-current cut capacitor 45 concerned. The 
band variable inductor 59 to which an inductance value is changed according to the electrical potential difference 
inputted into the band control terminal 48 concemed (60), The second direct-curr ent cut capacitor 47 prepared between 
the band variable inductors 59 (60) and the above-mentioned signal lines 3 concerned, Since it is transposed to the band 
control circuits 38 and 39 which consist of the band control terminal 48 concerned and band bias resistance 49 prepar ed 
between the above-mentioned variable inductors 59 (60) If the electrical potential difference impressed to this band 
control terminal 48 is controlled, the inductance component of a band control circuit can be changed and the bandwidth 
of a filter shape can be controlled as a result. 

[0063] Therefore, it is effective in the ability to reconcile in altitude broadband-izing of the frequency r ange which can 
be set up, and the stability of the bandwidth by the setting-out fr equency. Moreover, the effectiveness that the 
magnitude of attenuation in a setting-out frequency can also be decreased is in this and coincidence . 
[0064] Gestalt 7. drawing 12 of operation is the circuit diagr am showing the configuration of the tunable filter by the 
gestalt 7 of implementation of this invention. In drawing, it is the common bias resistance (bias resistance) by which 61 
connects with a common control terminal (control terminal), and 62 cormects between the direct-current cut capacitor 
13 and the band var actor diodes 14 and between the control capacitor 9 and the resonance varactor diodes 10 to the 
common control terminal 61. The configuration of those other than this is the same as that of the gestalt 1 of operation, 
and omits explanation. 

[0065] Next, actuation is explained. If the electrical potential difference impressed to the common contr ol terminal 61 
is raised, both the capacity value of the resonance varactor diode 10 and the band varactor diode 14 will become small. 
Therefore, while the resonance frequency of a resonance circuit 4 becomes high, the increment in bandwidth is also 
suppr essed by the band control circuit 5. The actuation of those other than this is the same as that of the gestalt 1 of 
oper ation, and omits explanation. 

[0066] As mentioned above, accor ding to the gestalt 7 of this operation, the band control circuit 5 contr ols the breadth 
of bandwidth, so that the control voltage impressed to it becomes high. And while setting up a resonance circuit 4 so 
that it may become such high resonance fr equency that the control voltage impressed to it becomes high Since the 
common control terminal 61 and the common bias resistance 62 of these band control circuit 5 and a resonance circuit 
4 are made to communalize, it is effective in the ability to stabilize bandwidth with a simple configur ation of that it is 
compar able as the former in the configuration of the contr ol system which controls the tunable filter itself and it (one). 
[0067] Gestalt 8. drawing 13 of operation is the circuit diagram showing the configuration of the tunable filter by the 
gestalt 8 of implementation of this invention. In dr awing, 63 is the dielectric resonator formed instead of the basic 
resonance coil 7 and the basic resonance capacitor 8. The configuration of those other than this is the same as that of 
the gestalt 1 of operation. 

[0068] And if the direct current voltage beyond OV is impressed to the frequency-control terminal 11, the r esonance 
var actor diode 10 will take the capacity value according to the electrical-potential-differ ence value of the reverse bias. 
Therefore, since synthetic capacity value becomes smaller as a resonance circuit 4 operates with the resonance 
frequency it is decided with the inductance value of a dielectric resonator 63 that will be the capacity value of this 
resonance varactor diode 10 and a list and raises the above-mentioned electrical-potential-difference value, resonance 
frequency becomes high. In addition, the fiequency bias resistance 12 is for separating in RF the circuit which 
impresses an electrical potential difference to the frequency control terminal 11 from a resonance circuit 4. The 
actuation of those other than this is the same as that of the gestalt 1 of oper ation, and omits explanation. 
[0069] as mentioned above, with the gestalt 8 of this operation, since the r esonance varactor diode 10 and the dielectric 
resonator 63 are used, the RP property of a resonance circuit 4 can be boiled markedly, it can improve, and there is 
effectiveness which can RF-ize the r ange of the fr equency which can be set up. 

[0070] Gestalt 9 . drawing 14 of operation is the circuit diagram showing the configur ation of the tunable filter by the 
gestalt 9 of implementation of this invention. In drawing, 64 is the second resonance varactor diode (variable capacitor) 
arranged instead of the contr ol capacitor 9 with the sense which a cathode becomes the resonance var actor diode 10 
side. The configuration of those other than this is the same as that of the gestalt 1 of operation, and omits explanation. 
[0071] And if the direct current voltage beyond OV is impressed to the frequency-control terminal 1 1, the resonance 



vai actor diode 10 and the second resonance varactor diode 64 will take the capacity value according to the electrical- 
potential-difference value of the reverse bias, respectively. Therefore, since synthetic capacity value becomes smaller 
as a resonance circuit 4 operates with the resonance fiequency decided by the synthetic capacity value which 
compounded the capacity value of this resonance varactor diode 10, the capacity value of the second resonance varactor 
diode 64, and the capacity value of the basic resonance capacitor 8, and the inductance value of the basic resonance coil 
7 and raises the above-mentioned electrical-potential-difference value, resonance frequency becomes high. In addition, 
the fiequency bias resistance 12 is for separating in RP the circuit which impresses an electrical potential difference to 
the fi equency contr ol terminal 1 1 fr om a r esonance circuit 4. The actuation of those other than this is the same as that 
of the gestalt 1 of operation, and omits explanation, 

[0072] As mentioned above, since the general-purpose and available discr ete device by which packaging of the 
resonance varactor diode 10 and the second resonance varactor diode 64 was carried out to one can be used since 
accor ding to the gestalt 9 of this oper ation it changes to the control capacitor 9 and the second resonance var actor diode 
64 is used, and property degradation by the wiring capacity between these components etc. can be controlled, a RF 
property is further improvable. 

[0073] Gestalt 10. dr awing 15 of oper ation is the circuit diagram showing the configuration of the tunable filter by the 
gestalt 10 of implementation of this invention. The basic resonance coil with which 65 was prepared between the signal 
line 3 and the power-source line in drawing (basic resonance circuit), The basic resonance capacitor which 66 is 
prepared between the basic resonance coil 65 and a power-source line, and constitutes a basic resonance circuit with the 
basic resonance coil 65 (basic resonance circuit). The resonance varactor diode coimected to a serial with the sense 
which 67 is arr anged between the basic resonance capacitor 66 and a power-source line, and a cathode becomes this 
basic resonance capacitor 66 side (variable capacitor). It is the frequency bias resistance (bias resistance) by which 68 
connects with a fr equency-control terminal (control terminal), and 69 connects between the basic resonance capacitor 
66 and the r esonance varactor diodes 67 to the frequency-control terminal 68. The configuration of those other than this 
is the same as that of the gestalt 1 of operation. 

[0074] Next, actuation is explained. If the direct current voltage beyond OV is impressed to the frequency-control 
terminal 68, the resonance varactor diode 67 will take the capacity value according to the electrical-potential-difference 
value of the reverse bias. Therefore, since synthetic capacity value becomes smaller as a resonance circuit 4 operates 
with the resonance fiequency decided by the synthetic capacity value which compounded the capacity value of this 
resonance varactor diode 67, and the capacity value of the basic resonance capacitor 66, and the inductance value of the 
basic resonance coil 65 and raises the above-mentioned electrical-potential-difference value, resonance fiequency 
becomes high, 

[0075] Moreover, since the basic resonance capacitor 66 and the basic resonance coil 65 are connected to the serial 
while connecting with juxtaposition to a signal line 3, this resonance circuit 4 operates so that the impedance between a 
signal line 3 and a power-source line may serve as the minimum value in resonance frequency. Consequently, the 
signal component of the above-mentioned setting-out frequency is intercepted most efficiently, and the more a delta 
fiequency becomes large on the basis of the setting-out fr equency, the mor e the magnitude of attenuation decr eases. 
The actuation of those other than this is the same as that of the gestalt 1 of operation, and omits explanation. 
[0076] Dr awing 16 is property drawing showing an example of the fr equency char acter istics acquired using the tunable 
filter by the gestalt 10 of implementation of this invention. The axis of abscissa and the axis of ordinate are the same as 
that of drawing 2 . In drawing, the first RF ultimate lines when low frequency ultimate lines when 70 sets a setting-out 
frequency to fOl, and 71 set a setting-out frequency to f02 (> fOl) in the gestalt 10 of implementation of this invention, 
and 72 are the second low frequency ultimate lines at the time of setting a setting-out fr equency to f02 while returning 
the band control circuit 5 to the direct-current cut capacitor 13. 

[0077] And when the low frequency bandwidth in the setting-out frequency fOl is adjusted so that it may become the 
same frequency span as shown in this drawing. Although it will become the second low frequency ultimate lines 72 and 
the RF bandwidth will become blunt all the time rather than low frequency bandwidth when a setting-out frequency is 
set to fOl, while retxxming the band control circuit 5 to the direct-current cut capacitor 13 RF bandwidth can be made 
into the same frequency span as low frequency bandwidth by raising the control voltage using the band control circuit 
5. Moreover, the gain in the setting-out frequency f02 can also be reduced simultaneously. 

[0078] Gestalt 1 1 . drawing 17 of operation is the circuit diagr am showing the configuration of the tunable filter by the 
gestalt 1 1 of implementation of this invention. The basic r esonance coil with which 73 was prepar ed on the signal line 
3 in drawing (basic resonance circuit). The basic resonance capacitor which 74 is prepared in the basic resonance coil 
73 and juxtaposition, and constitutes a basic resonance circuit with the basic resonance coil 73 (basic resonance 
circuit). The control capacitor with which 75 was prepared in the basic resonance capacitor 74 and juxtaposition, 76 is 
prepared in the control capacitor 75 and a serial in parallel with the basic resonance capacitor 74. The resonance 
varactor diode coimected to a serial with the sense which a cathode becomes this control capacitor 75 side (variable 



capacitor). It is the frequency bias resistance (bias resistance) by which 77 connects with a frequency-control terminal 
(control terminal), and 78 connects between the control capacitor 75 and the resonance varactor diodes 76 to the 
frequency-control teiminal 77. The configur ation of those other than this is the same as that of the gestalt 4 of 
operation, and omits explanation. 

[0079] Next, actuation is explained. If the dir ect current voltage beyond OV is impressed to the frequency-control 
terminal 77, the resonance varactor diode 76 will take the capacity value according to the electrical-potential-difference 
value of the r everse bias. Therefore, since synthetic capacity value becomes smaller as a resonance circuit 37 operates 
with the resonance frequency decided by the synthetic capacity value which compounded the capacity value of this 
resonance varactor diode 76, and the capacity value of the basic resonance capacitor 74, and the inductance value of the 
basic resonance coil 73 and raises the above-mentioned electrical-potential-difference value, resonance frequency 
becomes high. 

[0080] Moreover, since the basic resonance capacitor 74 and the basic resonance coil 73 are cormected to juxtaposition 
while cormecting with a serial to a signal line 3, this resonance circuit 37 operates so that the impedance between a 
signal line 3 and a power-source line may serve as the minimum value in resonance frequency. Consequently, the 
signal component of the above-mentioned setting-out frequency is intercepted most efficiently, and the more a delta 
frequency becomes lar ge on the basis of the setting-out frequency, the more the magnitude of attenuation decreases. 
The actuation of those other than this is the same as that of the gestalt 4 of operation, and omits explanation. 
[0081] Drawing 18 is property dr awing showing an example of the frequency characteristics acquired using the tunable 
filter by the gestalt 1 1 of implementation of this invention . The axis of abscissa and the axis of or dinate are the same as 
that of drawing 2 . In drawing, the first RF ultimate lines when low frequency ultimate lines when 79 sets a setting-out 
frequency to fOl, and 80 set a setting-out fr equency to fD2 (> fOl) in the gestalt 1 1 of implementation of this invention, 
and 81 are the second RF ultimate lines at the time of setting a setting-out frequency to fD2 while returning the band 
control circuits 38 and 39 to the dir ect-current cut capacitor s 45 and 45. 

[0082] And when the low frequency bandwidth in the setting-out frequency fOl is adjusted so that it may become the 
same frequency span as shown in this drawing, Although it will become the second RF ultimate lines 81 and the RF 
bandwidth will become blunt all the time rather than low frequency bandwidth when a setting-out frequency is set to 
fD2, while returning the band control circuits 38 and 39 to the direct-current cut capacitors 45 and 45 RF bandwidth can 
be made into the same frequency span as low frequency bandwidth by raising the control voltage using the band control 
circuits 38 and 39. Moreover, the gain in the setting-out frequency f02 can also be reduced simultaneously. 
[0083] Gestalt 12. drawing 19 of operation is the circuit diagram showing the configuration of the tunable filter by the 
gestalt 12 of implementation of this invention. In drawing, each component is the same as that of drawing 1 1 or 
draw ing 17 , and omits explanation. Moreover, actuation of each part is the same as that of the gestalt (gestalten 6 and 
1 1 of operation) of operation concerning these drawing 1 1 or drawing 17 , and explanation is omitted. 
[0084] And it is effective in the ability to reduce the gain in a setting-out frequency simultaneously, stabilizing 
bandwidth irrespective of a setting-out frequency like the gestalt 1 1 of operation, even if it is such a configur ation. 
[0085] Gestalt 13. drawin g 20 of operation is the circuit diagram showing the configuration of the tunable filter by the 
gestalt 13 of implementation of this invention. In dr awing, 82 is the band control cir cuit prepared on the signal line 3 
between two resonance circuits 4 and 4 which get mixed up, respectively. The configuration of those other than this 
and the component of each band contr ol circuit 82 are the same as that of the gestalt 2 of oper ation, and omit 
explanation. 

[0086] Actuation of each circuit is the same as that of the gestalt 4 of oper ation, and omits explanation. And the signal 
inputted into the input terminal 1 is outputted from an output terminal 2 through four band control circuits 5, 82, 82, 
and 27 and three resonance circuits 4, 4, and 4. Moreover, each band control circuits 5, 82, 82, and 27 and each 
resonance circuits 4, 4, and 4 filter the signal concerned in the filtering property according to the direct current voltage 
currently impressed to each band control terminal 15 and 30 or the frequency control terminal 1 1 . Therefore, only the 
frequency component of a pr edetermined band accor ding to the combination of the filtering pr operty of these circuits 
will be outputted to an output terminal 2. 

[0087] According to the gestalt 13 of this operation, as mentioned above, between an input terminal 1 and the first 
resonance circuits 4, Since the band control circuits 5, 82, 82, and 27 are established in the list between the output 
terminal 2 and the last resonance circuit 4 at each between two resonance circuits 4 and 4 which get mixed up For 
example, change of the pass band width to change of a setting-out fr equency can be controlled by raising the band 
control voltage of these band control circuits 5, 82, 82, and 27, so that the setting-out frequency of a resonance cir cmt 4 
becomes high. It is effective in the ability to reconcile in altitude br oadband-izing of the frequency r ange which can be 
set up, and the stability of the bandwidth by the setting-out frequency. A band can also be extracted. Moreover, the 
effectiveness that the magnitude of attenuation in a setting-out frequency can also be decreased is in this and 
coincidence. 



[0088] Gestalt 14. drawing 21 of operation is the circuit diagram showing the configuration of the tunable filter by the 
gestalt 14 of implementation of this invention. In drawing, 83 is the direct-cun ent cut capacitor formed on the signal 
line 3 between two resonance circuits 4 and 4 which get mixed up, r espectively. The configuration of those other than 
this and the component of each band control circuit 5 are the same as that of the gestalt 13 of operation, and omit 
explanation. 

[0089] Actuation of each circuit is the same as that of the gestalt 13 of operation, and omits explanation. And the signal 
inputted into the input terminal 1 is outputted from an output terminal 2 through the resonance circuits 4, 4, and 4 of 5 
or 3 band control circuits, and three direct-current cut capacitors 83, 83, and 6. Moreover, the band control circuit 5 and 
each resonance circuit 4 filter the signal concerned in the filtering property according to the direct current voltage 
currently impressed to each band control terminal 15 or the frequency control terminal 1 1 . Therefore, only the 
fr equency component of a predetermined band according to the combination of the filtering property of these circuits 
will be outputted to an output terminal 2. 

[0090] As mentioned above, according to the gestalt 1 3 of this operation, since the band control circuit 5 is formed 
between the input terminal 1 and the first resonance circuit 4, change of the pass band width to change of a setting-out 
frequency can be controlled by raising this band control voltage, and it is effective in the ability to reconcile in altitude 
broadband-izing of the fr equency range which can be set up, and the stability of the bandwidth by the setting-out 
frequency, for example, so that the setting-out frequency of a resonance circuit 4 becomes high. Moreover, the 
effectiveness that the magnitude of attenuation in a setting-out frequency can also be decreased is in this and 
coincidence. 

[0091] And since for example, a setting-out frequency range can be RF-ized and fluctuation of bandwidth can be 
controlled over the whole setting-out frequency range by using the above invention suitably, the signal of a suitable 
channel can be extracted in the terrestrial broadcasting containing the multichannel digital broadcasting using the 
broadband-transmission medium by which spreading widely from now on is expected etc., satellite broadcasting 
service, cable television broadcast, etc., without including the frequency component of an adjacent charmel. moreover, 
since the magnitude of attenuation in this, simultaneously a setting-out fr equency can also be decreased, it is effective 
in the ability to boil the playback quality of br oadcast media markedly and raise it.. 
[0092] 

[Effect of the Invention] As mentioned above, the signal line which connects an input terminal, an output terminal, and 
an input terminal and an output terminal according to this invention. On the above-mentioned signal line, or 1 thru/or 
two or more resonance circuits which is prepared between the above-mentioned signal line and a power-source line, 
and can carry out adjustable [ of the resonance frequency ], In a tunable filter equipped with two or more direct-current 
cut capacitors formed on the signal line between them when the signal-line top between resonance circuits and the 
above-mentioned output terminals concemed and two or more resonance circuits were prepared on the signal line 
between resonance circuits and the above-mentioned input terminals concemed At least one of two or more above- 
mentioned direct-current cut capacitors To the direct-current cut capacitor concerned, the direct-current cut capacitor 
concerned, and a serial, and the variable capacitor prepared on the above-mentioned signal line. Since it is transposed 
to the band control circuit which consists of bias resistance which connects between a control terminal, and direct- 
current cut capacitors and variable capacitors concemed to a control terminal If the electrical potential difference 
impressed to this control terminal is raised, the capacitor component of a variable capacitor can be made small and 
bandwidth of a filter shape can be made small as a result.. 

[0093] Ther efore, change of the bandwidth to change of a setting-out fr equency can be controlled by the more raising 
this contr ol voltage, the more the setting-out frequency of the above-mentioned resonance circuit is high, and it is 
effective in the ability to reconcile in altitude broadband-izing of the fi"equency range which can be set up, and the 
stability of the bandwidth by the setting-out frequency. Moreover, the effectiveness that the magnitude of attenuation in 
a setting-out frequency can also be decreased is in this and coincidence. 

[0094] Since a band control circuit is equipped with the juxtaposition capacitor connected to juxtaposition to a direct- 
current cut capacitor and the whole variable capacitor according to this invention, the electrical-potential-difference 
range impressed to a control terminal can be shifted, and the variation of capacity to the variation of the electrical 
potential difference impressed to a control terminal can be made to fluctuate simultaneously by setting up the 
combination of the capacity value of these thr ee capacitors suitably. 

[0095] Although the thing of the engine performance same as a voltage contr olled oscillator etc., for example which 
follows, for example, is made to maintain the variation of capacity to the amount of control changes of potential, and 
impresses an electrical potential difference to this control terminal is used Since variation of a synthetic capacity 
produced in the same electrical-potential-difference value variation can be made into abbreviation identitas, the 
receiver using a tunable filter can be set by various specifications, and although it corresponds to an individual 
specification, it is effective in volume efficiency being expectable. 



[0096] The signal line which connects an input terminal, an output terminal, and an input terminal and an output 
terminal according to this invention. On the above-mentioned signal line, or 1 thiu/or two or more resonance circuits 
which is prepared between the above-mentioned signal line and a power-source line, and can cany out adjustable [ of 
the resonance frequency ], In a tunable filter equipped with two or more direct-current cut capacitors formed on the 
signal line between them when the signal-line top between resonance circuits and the above-mentioned output 
terminals concerned and two or more resonance circuits were prepared on the signal line between resonance circuits 
and the above-mentioned input terminals concerned At least one of two or more above-mentioned direct-current cut 
capacitors To the direct-current cut capacitor concemed, the direct-current cut capacitor concerned, and a serial, and the 
variable capacitor prepared between the above-mentioned signal line and the power-source line, The second direct- 
current cut capacitor prepared between variable capacitors and the above-mentioned signal lines concerned. Since it is 
tr ansposed to the band control circuit which consists of bias resistance which cormects between a control terminal, and 
the second direct-current cut capacitor and variable capacitor s concerned to a control terminal If the electrical potential 
differ ence impr essed to this control terminal is r aised, the capacitor component of a variable capacitor can be made 
small and bandwidth of a filter shape will be made small as a result . 

[0097] Ther efore, change of the bandwidth to change of a setting-out fr equency can be controlled by the more r aising 
this control voltage, the more the setting-out frequency of the above-mentioned r esonance circuit is high, and it is 
effective in the abiUty to r econcile in altitude broadband-izing of the fr equency r ange which can be set up, and the 
stability of the bandwidth by the setting-out frequency. Moreover, the effectiveness that the magnitude of attenuation in 
a setting-out frequency can also be decreased is in this and coincidence. 

[0098] The signal line which cormects an input terminal, an output terminal, and an input terminal and an output 
terminal according to this invention. On the above-mentioned signal line, or 1 thru/or two or more resonance circuits 
which is prepared between the above-mentioned signal line and a power-source hne, and can carry out adjustable [ of 
the resonance frequency ], In a tunable filter equipped with two or more direct-current cut capacitors formed on the 
signal line between them when the signal-line top between resonance circuits and the above-mentioned output 
terminals concerned and two or more resonance circuits were prepared on the signal line between resonance circuits 
and the above-mentioned input terminals concerned At least one of two or more above-mentioned dir ect-current cut 
capacitors To the direct-current cut capacitor concemed, a control terminal, and a direct-cunent cut capacitor and a 
serial concerned, and the variable inductor to which an inductance value is changed according to the electrical potential 
difference which is prepared on the above-mentioned signal line and inputted into the control terminal concerned. Since 
it is transposed to the band contr ol circuit which consists of bias resistance pr epared between the variable inductor 
concerned and the above-mentioned control terminal If the electrical potential difference impressed to this control 
terminal is changed, the capacitor component of a band control circuit can be changed and the bandwidth of a filter 
shape can be controlled as a result. 

[0099] Therefore, it is effective in the abihty to reconcile in altitude broadband-izing of the frequency r ange which can 
be set up, and the stability of the bandwidth by the setting-out frequency. Moreover, the effectiveness that the 
magnitude of attenuation in a setting-out frequency can also be decreased is in this and coincidence. 
[0100] The signal line which cormects an input terminal, an output terminal, and an input terminal and an output 
terminal according to this invention, On the above-mentioned signal line, or 1 thru/or two or more resonance circuits 
which is prepared between the above-mentioned signal line and a power-source line, and can carry out adjustable [ of 
the resonance frequency ], In a tunable filter equipped with two or more direct-current cut capacitors formed on the 
signal line between them when the signal-line top between resonance circuits and the above-mentioned output 
terminals concerned and two or more resonance circuits were prepared on the signal line between resonance circuits 
and the above-mentioned input terminals concerned At least one of two or more above-mentioned direct-current cut 
capacitors To the direct-current cut capacitor concerned, a control terminal, and a direct-current cut capacitor and a 
serial concerned, and the variable inductor to which an inductance value is changed according to the electrical potential 
difference which is prepared between the above-mentioned signal line and a power-source line, and is inputted into the 
control terminal concemed, The second direct-crorrent cut capacitor prepared between variable inductors and the above- 
mentioned signal lines concemed. Since it is tr ansposed to the band contr ol circuit which consists of bias r esistance 
prepar ed between the second direct-current cut capacitor and the above-mentioned variable inductors concemed If the 
electrical potential difference impressed to this control terminal is controlled, the capacitor component of a band 
contr ol circuit can be changed and the bandwidth of a filter shape can be controlled as a result. 

[0101] Therefore, it is effective in the ability to reconcile in altitude br oadband-izing of the fiequency r ange which can 
be set up, and the stability of the bandwidth by the setting-out fr equency . Moreover, the effectiveness that the 
magnitude of attenuation in a setting-out fr equency can also be decreased is in this and coincidence. 
[0102] In this invention a resonance circuit By the way, for example, the basic resonance circuit which resonates on 
one pr edetermined fiequency. When the basic resonance circuit concerned is a parallel r esonant circuit in series, it 



connects [ as opposed to / when the basic resonance circuit concerned is a series resonant circuit / it ] with juxtaposition 
to it. The control capacitor each other connected to the serial and a variable capacitor, a control terminal. And what is 
necessary is to have the bias resistance which connects between control capacitors and variable capacitors concerned to 
a control terminal, and just to constitute from a resonance ft equency equalization circuit used as a different synthetic 
impedance value according to the electrical potential difference impressed to the above-mentioned control terminal, 
With such a configuration, if the electrical potential difference of a control terminal is raised, the resonance frequency 
of a resonance circuit can be raised, consequently the setting-out frequency of a tunable filter can be raised. 
[0103] The relation of the electrical potential difference and setting-out frequency which are especially impr essed to a 
control terminal by setting up in this way Since the breadth of the bandwidth can be controlled to the RF side in the 
inclination for bandwidth to spread The configuration of the control system which is made to communalize the control 
terminal of a resonance frequency equalization circuit and bias resistance, and the control terminal and bias resistance 
of a band control circuit, and controls the tunable filter itself and it for example, with a simple configuration 
comparable as the former It is effective in the abihty to stabilize bandwidth in the frequency range larger than before 
which can be set up. 

[0104] and especially in such a resonance circuit, by using a varactor diode as a variable capacitor, the RF property of a 
resonance circuit can be boiled markedly, it can improve, using a dielectric resonator as a basic resonance circuit, and 
the range of the frequency which can be set up can be RF-ized. 

[0105] Moreover, if it changes to a control capacitor and a variable capacitor is used, since a variable capacitor pair can 
use the gener al-purpose and available discrete device by which packaging was carried out to one and can control 
property degradation by the wiring capacity between these components etc., a RF property is further improvable. 
[0106] Consequently, since for example, a setting-out frequency range can be RF-ized and fluctuation of bandwidth can 
be controlled over the whole setting-out frequency range by using the above invention suitably, the signal of a suitable 
charmel can be extracted in the terrestrial broadcasting containing the multichannel digital broadcasting using the 
broadband- transmission medium by which spreading widely from now on is expected etc., satellite broadcasting 
service, cable television broadcast, etc ., without including the frequency component of an adjacent channel, moreover, 
since the magnitude of attenuation in this, simultaneously a setting-out frequency can also be decreased, it is effective 
in the ability to boil the playback quality of broadcast media markedly and raise it. 
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1 3{CM1-i:*(-lg«JS««Sc^ f 0 1 i: LfciJ-g- 
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tti«JiJS««S 2 3 i >3 t-fo <!;ife< /ioT 5 tJS, 

-wmmm 2 6 ^^mm^mm 23 1 m-(Dmmwc 
[0 0 3 2] mm-c\tt>-rt^tf£':>x\^^iiK m 

■^m^Wcf 0 li^t5tt5fiJ#S:I^WF(::|p]±.$-ar5wi'b 

lo 0 3 3] iil±<7)i5l-, ^©^Jftoff^ffil (CitL 

-f- 2 i: ^ffi^f 5ft-^« 3 t , ft-§# 3 t mWM t (om 10 
icmni^fi. *SJlS»?rWaT'^ 5 io(;D*glplS§4 
i: . *SlHll^ AtAtl^^l torn (Dit-^M 3±ioXU 
4 t 2 t roraroft-^i^ 3 ±(c^lt Pj^x 

yt.aic©ieisl«^* 5/ }-^-^y<'y^ i 3, &t^m±^ 

1 i©raoit.8Km^ffi*2' h=3f-Y/>°v'^ 13^. ^RE8K 
fliiSK:* h^- Y^-^'v-:? 1 3 i:, ^Kii.Sl;^rt;& -;/ F^ -t 
/N°->^ 1 3 iii.?iJlc£,o±faif-f-»3±[;i^tt&ti.fc^ 

^-^^ ;t— K 1 4 . ©«f|iJtPffi^ 1 5 i , 
S^a««at*s' h^-Y 1 3 i:S«/<7^^-y 20 

^-^^ K 1 4 (Dffl^^^fijpj^^ 1 5 \zmm.-r^mwi. 
<-r^^tr-X'^. ^^tLxy^/i^i'n^^iD^mmi 

[0 0 3 4] $^o-C. *SlHl8§4CO^^JlSic^5jft < 

5 ts r offi^«ijMmjE^±(f 6 r i: m^mmm<n 
mt\cy^-r?>m^mmm<Dmi\:.^m\i-^^ti>x'^. 

[0 0 3 5] ^fc. '(©HMroJiffil 

fcm:^^mm^t. :z<Dm:$^^mmm^MLxmm^m 
0*fi/^7^'^-^v^-Ki 0. mmmm^^ i 1 
-(:i—viot<omt m&mmm^' 1 1 1 owtc^tt 40 

5t*SlH]m4®*SJifimSr±(f5r 
lO 0 3 6] ltJ£(»ff^ffi2. [l4tt:iC0^BJ©||Jte©fl^ 

ffi 2 {e: J; 55^0.-- 1 ^ nm^^Tf^-tm^mX' 
feSo lai-fcV^T, 2 7(4±fi|HlSS4tffi;^a^ 2i© 
W©f|-^||3±(CBSftbixfc#ftE$iJffllIi]S&. 2 8(4,*S 
|llSg4a:tii;^S^-2iK)Pflwffi^|ft3±(c^fte5nfc:it 50 
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^^^<yy 2 8 i*«Ili^4 iOPEg«jt^-^3±{C^(t 

3 0 {4.^^$iJiPS^- . 3 1 \t.mMWMi3 V 

2 8 }i^m.^^yy y—^4ic- K2 9 

rBi^ffi«ftij«^^3 o('S^-f-5^«/-<-rT;^ffifei (/^ 
[0 0 3 7] )^feic^^lmcov^TISi?e-r5o 

[Hiss 2 7 O^i^tl^ilS^- 3 0 0 vjeJi±©ii;9f mff^PP 
*f 5 i: , ^"^^^y^y-^A K 2 9 ®3t^<-f 

Ih1S§ 2 7 fir. ro*^/^ V ^ 9-^4 K 2 9 ©WStt 

doimsimaS*?' V^^^^-yy 2 8 w^Mi^-a-^ 

Ss$-a:2.#ttic^ft:i-5, ffi«/^^T;^ffiirC3 
LT. rol=«»(IISg2 7«. *SIlII^4SriliiLfc 

[0 0 3 8] K±»J;5(c. rw^Mcoff^ffi2(cj;ti 
tf , *«|HlS&4 t ai;'3S^ 2 i roPBl(Dfi-§« 3 ±(c:%^ 

*?r#t?) i 1 1>('. ^^fiJtiPS^ 3 0^5 1 oiixfcC 

[0 0 3 9] **<DJ|^ffi3, ia5l4r»^B^(D|lig(DJl^ 
ffi 3 J; 5 — 7 ^ yi-^ (D«i^^^-t|5isg|iiT- 
foSo ll{;l^5V^T. 3 2, 3 3 i4-?:ixmK^SIIS;«? 

h^^r^^-^v-^ 1 3, 2 8 t^^/^yi^i^-^-Y^d— Kl 
4 . 2 9 i: LT3tfe?iJtcg^$tl/cM.?iJ=^ ¥^^° 

[0 0 4 0] ^>:lr|iJftl^:ov^Tl!^.|f1■r5o 

15, 3 0{i0ViJ;^±roEi)iE«j£^M1-?)t. 
y^c^-y-f Kl 4. 2 9i4^(Djt^Wr;^0«JEE 
tticJSCfcM(Srir5o «oT. «t|cftiJ#P[Hl5§ 5 , 2 
7fi;r»SJsg^^yi?i?-y-Y:^— Kl 4, 2 9©^4 
{it, W^nMU h^-V/^v-i? 1 3 , 2 8 O^Sftfc'i 
tJ?M^Jdr-t ^•?'><5' 3 2, 3 3 ©^»|t tr^fi^ Lfc-g-^* 

[0 0 4 1] Bi6ttr©^BjO*;®©ff^ffi3(Cj;55^3. 
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m:. 3 4 {-immmm 2 (D^mmmm^ 5 icisitss 
3 5 i-imm<DMm 2 co^«f ij^esi 5 icjo 

*J-g-»^»ffl.#ttll. 3 6 !4 r nmmnjf^m 3 

[0 0 4 2] ^LT, ^Hfc^-f J;5l', 

^-y h^ Y''-^-:^^^' 1 3 0§»fittr^M-f-Sr. i:TM"nr 10 

[0 0 4 3] j^A±oj;5l-. wC0^ffi»ff^ffi3lcitL 

=s-««$ijffliiiiiiS5, 2 UK mmmmitjy 

2 9 (D^.mcMLxmmicj^m^iifcmii^^^<'y'$' 3 

2, 3 3^|i;?L5ro-e. :L(D3^(D^^y<~y^(D^Mji. 

r.hi)^X'^^(r>x. ^=.~-^:f;uy^ j^df^m^tc^^ 

[0 0 4 4] mm<DM^4. m7tiz(Dmm(Dmm(Dm 

ffi 4 <£ 5 -■ /u^ (Dmi^^^i-^^mx 
foSo iiii-*3vvx, 3 7f±{f-^ii3±i^is;(te5ti> Ji« 

3 8 f±*S[E]j^ 3 7 i Atim^ 1 i: 3 ±ic 
»(t btifc^l?ESiJtPlElS&. 3 9 immrn^ 3 7 t tatii^ 

^ 2 i ©PBi(D{t-^M 3 ±.\cmn ^nfz^mmmm^xh 

[0 0 4 5] ^mm^ 3 7 t*5V^T, 4 0 (Iff -^-^ 3 ±. 

f»-§#3±(i^ite>tb, S**«3-f/v4 0i:i%(iK 
SS) , 4 2(±;«7y-K;a5r»**:*S^^^-<->-^4 1« 
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K (^M^^y^i^-^) . 4 3 i4Jl«S$iJ«^- 

. 4 4(±***S^^/-<>'^4 1 titS/^^iJ'^- 
^V^t— K4 2 1 (dPb1^««sij«^=-4 3 {cmm-r?> 

[0 0 4 6] «-^«$lJ»[H]K 3 8, 3 9 (;:*3l^T. 4 5 

li^mmms 7 tAt)m^ih^^^itmt)m^2h(Df^ 

4 6 (±il;jj£aiS£* y h^r+x-^iX^ 4 5 i:*S[HlS|3 7 t 

« i 5 [p] t T'K (t h fitz-^m^^ 7 ^ ^ - K 
4 6 irif -^H 3 t nm^mi hfifzm~nm-MM^U y 

y^\y^^y9. 49.\-mm\mk=i- mmm-) . 49 

\i%:i.nmMMMii y V^ \y<^y9 4 7 h-^m^^y^^ 
~y-(:t~ K4 6 i©W^^iiSlJMffl^=■4 8{c«^tS 

[0 0 4 7] ?>:^c:I^|f1:(cov^TmBJ■t5o JismsMS 
^■4 3icovii(±roii;»ftl;J±lfM1-5t. 
^-i^'-i^- K4 2(«©ji*/MT;^cDSiEfltlCJ^^Cfc 

K4 2t4, r» 

-;5^-r:^- K4 2 J;t5K7|s:*«df^/-<->^ 4 

4 0 ©-1- ^-^i? vxMt -e^* 2.*«jas»:icTl()f^ 

lg;Ji4 4iiJlfemiJ»S^ 4 3tcSJ±5rPpj[]f5[H!S§^ 
[0 04 8] ^ fc. ^fetsijipiffi^- 4 8 0 v«±roiS}i 

mBi:ma-t?>t. ^my<y^^~-'}^-(:^-h'4 6n^ 

^^l^ffliWlHlifg 3 8, 3 9 i± CD^^/^ 7 ^ -^V 

— K 4 6 S ~ (Oiiiftfl;*iE* h ^- ^^n°>'^' 4 

7 (D^itt*Dj;0jtigm»£:* 7 h^^f + ^-^i--^ 4 5 

mM-r^mm^mmmm^3 8, 3 9f)^hmm&m^ 
^7^m-t^tzi^(Dh^xh?>. 
[0 0 4 9] ^LT. :iiihmmwcum^'f 4 3i3xn 
2 ^(D^mmmiQ^^ 43, 4 s [c>itf uT-^ti^tt-^© 

^ rm^^^mmwi^m^iifzy^ h y - s: Vi/ffl-^^'iir^sr 

A;^1--5 i . r (Dft-^«*Tffi-^« 3 ^i!\-Lx^mmm 

SizA^^fl^o ^Lt\ ««SiJ»[Hl^ 3 8 
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[0 0 5 01 wCDj;5l-^^ffl»|HlS§3 8(C*5V>TiSJ^ 

•So 

[0 0 5 1 ] m^x. ztih(D^mmmm^3 8toX.n 

[0 0 5 2] |Il8i4r»^?qc>||*(75ff^ffi4tcJ;S9^^ 

—i-:r ,vy ^m\^xnhh.-i>nm^m'&(r>-m^ 

f 0 2 t Ufc«-a-CO;SJaSiitttS. 5 1 (4121 9 ic^t-^ 
3.— t-://i'7^>'U'^{e:fcv^T^^Jljg^5r f o l « f 
0 2) iLfc»-^W«-ro;Sjgfe!|fttll. 5 2(4r(03g 
ea©*iS(^^ffi4 (cj3V^-Ctg£Jl«»?r f 0 1 t Lfc* 

[0 0 5 3] ^ LT. iRlllIlc^f i 5 i-. S5^JlSS:f 

0 2 t Jolt SiB«SS«ti?:ll-©JiS«i|'i t ^£5 i 5 

JIRS:^ f 0 1 1 Lfcm^ird^-roWJiJSiitttas 1 

[0 0 54] ^±.(7) i 5 tr.. r. (omMcomm 4lci.fi 
tf. A;^i«^^i tii;^S^-2i:. A;^IS^^ i ifcU;^* 

1^ 2 1 ^mm-r^mm a <!; . ±ib«*« 3 it^^it t 

ix. *SJl2fe»:^ "I'St-t S 1 ow^SmsfS 3 7 i: , S 
K*SlHli^3 7 tA;^)«^-l i:©PBl©ff-^^3±*Jj;t/ 
S^*S[Hli^ 3 7 i tii;^«^ 2 i: 3 ±|cig 

lte>tlfc2o»EJS«^S*s/ h^-t/-?i^^?4 5, 4 5t 
t-:^^l'7^'/l':?(Cj3V^T. ±.ffi2-0(Dtt 
9Sm»l*-y h^^/-<-><5'4 5, 4 5tcSx.X\ Ss^E)^ 
SJK* h^^^^-y^ 4 5 ^^it:»l«SS;& j/ h^r^ 
y<xy^ 4 5 i:E?iJlcio±teft-f-^3 tWM^iroft^lc 

mfbnrz^m''<yi^-$'-y4^-v4 6t. 

7 if ^J' - K 4 6 t ft -^^ 3 t ©Ffl iC^Jt e> 
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^4 8i:. '^m^-(Om.m9.m^iy h^^^<iy^ 47 b 
^5' K4 6 t (Dm^^i$.M'im'? 4 

8(r»ig1-S^«/WTXfiK4 9 td»e./£5««SiJ» 
lfi|SS3 8, 3 9(CS^m;tbtLTV^-5®T% wW^^^flJ 

^sg^ 4 8 {z.m\5-t^m.^^±iffi\mi^^^y^^~'^ 
[0 0 5 5] tsoT. *«ii«S3 7 (Dm^^mmi^mif 

*iftS}^M3i;$-l3:5 ^ t f)^X^ 

[0 0 5 61 mMomm 5 ,. in 1 0 az-ommommo 

^) . 5 4 (4ii.Sl:»it* V 1 3 i:A;^S^ 

20 It 3 ifCt^tt hiv. ^WSm^"^ 5 3 (C 

A;*: 5:ti?.«)]Eici^>CT^ v;^'f[|-^^ft:$*5 
^^^-f i^;5^i!' 9'b4h 5 3 t ©W{;:^it 

, ^7\mmmm.iJvY^\^^'y 

^ 2 8 t yi::^;^^ 2 h <7)W<D{t-t« 3 itcigft e^tL. s 

^) . 5 8t4asg«»^-Y V^'^i? 5 7 

30 5 6 1 rorai^^»t pj^tfc^j^/^-Y ry-mw: (.^<4 ry 
nm T&5„ fJ:io. :itibffi«^^-Y:/^'^^ 5 4, 
5 7 i: LTt±M;t(4\ N 7 i^v^^^iJ'T'Wj^K^ixSTif x 

[0 0 5 71 mmmcr>\^xmmf^. m^mmm^ 

5 ic*^^^T. #^ffiiJ»«^^ 5 3 (cgFf^cov-^/woESfcl; 

E^M-r?) h . Si^Bl^ i^^'i? ^54 (i-?o«J±f|: 

40 W^^^\-twm\z.\i:L(omwm^^y^^9^4<D^ 

;feib\ S=«^MT;^ffifei5 5(4S«ftlJfP«T-5 3!C 
•jESrPPiPf 5lHl8&^ff^fiJ»[HlSS 5 ;5^e5KJl««)i-^> 
ai1-5fc*(DfccD-t?fc5c. =i=*S9JPlHl^2 7li*3V^Ttj 

50 [0 0 5 81 J^^±coJ;5^-^ -©llJtewJi^lisiciix 
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^- 2 1 ^mm-t^^^m 3 1 . ft-^^ 3 1 mmm t(Dm 
hit. t.mm,m:a'y h^fy^-y^ 13, 2 8. ^mm 

m^ 5 3, 5 6. SfaifE«?t* h^^^^'y^ 1 3 , 

2 8 ttmi,zK-o±Bimm3±\cmii-fbii. 

^^^im^it^^^^^^^-^^-^'^^ 5 4, 5 7io 10 

i tF^« Bis-f y^^^ 5 4, 5 7 1 ^mmmi^'f- 5 
3 , 5 6 i: (Dmi,cmii hixtc^m^^^ T7.mv 55.5 

mit^'^ttimmm^^ 5,27 n^m-^ i> ^ > 

[0 0 5 9] «oT. K:S^tgJi«tSIS©iA©Wli 

[0 0 6 0] mm(omm6. mi ittrw^s^ronjio 

X'h^o ia(-*5V^T. 59, 6 0tt-?-tl-tW«/^7i7 

iX^ 4 5 t ^mm^ 37 h (nf^<D\tWM. 3 ^WIlMl-^ 

m£i:^1-««fig(4*Ji(Dff^ffi4 i: |^«T'fe "9 iftB^^WBS 
-fSo 30 

[0 0 6 1] ^^:!c|^l^^(c:ov^Tl^BJt5o 

3 8 (CjoV^T. ^«ftlJ^S^-4 8 iCfjfS© U'-iyKOttij^ 
i!l»lH]gS3 8 (4K*6^(C(±- (7)fflg(^'^-r 5 9 

5o ^«-'^'rT^ffiSi4 9tt««fiJ»®^ 4 Sic 

«J±^SJPl-5[eIg§|f©«ftiJ»|Hll^3 8/i^e>lfi5]flj6Wic 
:9-ai-r5fc*®%©-e&5„ S«$IJ«I(HIK3 9iC^o^^T 

tR^ir-foSo ::ttJJi^1-®«if^tt^cD?g^4ip«|-e 

[0 0 6 2] £i^±.(©<t5l-. r.oilKro?gffi6icj;tt 
(■f. A;^;4ISi^ii. W;^«iF2i:. A;^iffii^ 1 i tU:^* 
2 t ^S^f 5ft-§-^ 3 t . ±teft-f « 3 ±ic:^(t 
*MJS«i:Sr^^-Ct5 lo(0*glHlSS4 Sf^ 
*liiai^4 t ±.fSA;'3«^- 1 h ©raroft^^ 3 ±t3 it^ 50 
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aK*|g[H]i^ 4 h ±.Km;^iS^ 2 i « fflcDtt-^m 3 ±(c 
^}tbtlfc2o<0jl;«lE«iSiE*s/ b=¥-V-'-«v'^4 5, 4 5 

"AmMAUyy^^^^'y^ 45, 45\thh\^, 3^1: 
Jtfllsl;^;^ h=3f.^/-?v-^4 5^^ ^^fiJtpiffi^ 4 8 t . 

mmmmM^ v V^-r^^'y^ 4 5 tE?iJI^JLo±.|Eft 

^« 3 t SM^ h <r>m\z.m^ bfb. SS^«$iJ»S^- 4 

8 icAij cT-f i> y7.m.^m\L^ 

*5SJ«W^-rvy^'^5'5 9 (6 0) S^^J®"!^ 

4-y¥~^9 5'd (6 0) ir±IH{I-§^3 iOFfllClSftPj 
tifc||-<©ii;j)i£«j5S;^' -7 h ^^y<'y^ 4 7 t . Sff ^« 
$|J»^S^= 4 8 i ±tE^^-Y ^ 5 9 (6 0) i: OK 
}cKltP5tvfc»«c/MT^ffiSL4 9 i:;6^?5^j:5»ige$ij» 
01^3 8, 3 9 tSt*X.?5tlTV^5CDT, -(DStic*IJ 
Wiffi-? 4 8 (iM t5«ffi^$IJ»tntf«^flJ»lHlSg(D 

[0 0 6 3] ^oT. ^^iiiigJlS»ttllrojS^»l: 

[0 0 6 4] |llfero?^^7. 01 2(±r<7)^MW|lifeW 

f^ffi 7 ic j; 5 ^- rT. — t-y/i'^ ^ colij^^^-riel^ia 

-efcSo iiiic*5v>r. 6 1 (4*afij»«^- (ffiij»« 
Ti , 6 2 ttiS^gm;* h=3e-Y^'?v'^' 1 3 

9 t*|g/^7i>^-y-Y:t-Kl 0 troPfl^*iiSlJ«Iig 

[0 0 6 5] mmmc-D\,^xmm-t6o ^mmm^^ 

- K 1 0 j3 i t>'^«/^ 7 ^ - y-f K 1 4 oSM; 
!ii fclc/h$</j:5„ fi^oT. *fi[HlS&4 0#S^ftic 
(4«<^^?.i*fc. ®«SiJfP0ii&5(iJ;oT^«il'I(Di| 

[0 0 6 6] &.±.(DXo\^. ^(ommmm7\^xn 

^-titcRiJp ^ tL?)SiJ#P«J±;asjg < 5 (i ^iSv^*SJSI& 

t*MlElj^4 tCD*iiffl«^-6 1 ISi-XJ^^myUTy^ 

ffiSi6 2 5r*ji'fb$-eTV^50-t:\ f-^,— ^-^Vp^^'/u 

* (10) (Dlffl#/i«^(c:-C. =^«t*g^^^^iir5ri 

[0 0 6 7] mM<nmm 8 . 01 3 (ir cd^b^cdiijs© 
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[0 0 6 8] i LT. ji«SiJ»ffi^ 1 HCO y£X±<D 

SMm.m^ma-r?> t . ^m^<y ^^—^r-i :t- k i o 

tf±.if5i5if^^^M:;5S/h$<^e5»-t:\ *ffiJl&ic lo 

[0 0 6 91 «±®<t5l-> i©||*©?i^ffi8-ei±, * 
«/^7i5'^-i/^'^-Fl 0 tM«#:*«^6 3i:^ffi 

[0 0 7 0] HJiwff^ffig. HI 4t±^co^BJ©||;ffi(D 20 

[S] # -effiK $ tifcm - 7 ^ - ^-r ^- K (^^ 

[0 0 7 1] ^ LT> Ji«»ftiJ»iK^ 1 1 (C 0 V£;l±(^ 

*5 i t/HZft^/^ 7 ^' iJ' -^^-f K 6 4 

*SIhI8§4{±. ro*||/^7i?^'-i?'V:t- K1 0©§ 
»flt. m-^U^'^y^ K 6 4 ®S»ie*5 i 

i'-^fiic^ifi^S/jx $ < 6 « -t\ *fiJlS«c(±i« < 
5o ^SiB. ^«/Wt;^JSSt;i 2tt«SiiciiJ^S|gi^i 

1 1 mmx'-h •? iiBj^^(t&-t-5„ 40 

[0 0 7 2] JJ(±(7)i5tc. rro^*©ff^Sl9!cj;tT. 

Kl OfcJ;tj«m-*S^^7i!'i5?-^^;i--K6 4:65io 
[0 0 7 3] HJScoj^ffii 0. mi sfiro^MOslJS 
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W(-ig(te>nfc***«=i-^yw («**S|iISg) s 6 6 

i4S*:*s^^/i-6 5 tmiisiitwftiic^ttejix, a* 

m.^^/<'y9 (S**«lHlSS) . 6 7{4S**S=3f^y? 
v'i5'6 6i:l:Mlli:rorfl(-iatS^ix. *y-K;i5-c>S 

^^fi^^z-^i/^ 6 6ffli^i5iB]§-eii;?iJ(c:S«$ti5 

6 6 i: 7 ^' iJ' - ^'V ^- K 6 7 i! (D^i JlSi: 

[0 0 7 4] ^fe('^f)ft^'ov^TmBJ•rs. Jifei:*ij« 

^ 6 8 IC 0 V£A±«jl.9Kl:ffi^PP*P-t-5 i , *«/^7 i> 
^-^^ir- K6 7tt-€-W3l!/<-f T;^«SjI«lc^&Cfc 

^*tt^i5o «eoT. *S!fllS§4(4. r©*«/^7^' 

6 6 <omm.m:%^ U fc-g-^fe^M: t . 3 ^ 

[0 0 7 5] r(D*S|El^4(4. -^-^-^SlC^tL 

T3&,?lJtcS^Sti5 1 1 6 6 i 

/i^6 5i:;SStt^J(ca^$n-CVN?,(0-C% * 
ffiJliSi5:lc:fev^TfS-©«3 tm^i ©Wro^ y tf-^ 

[0 0 7 6] mi 6(±r©^PJO||Jt»ff^ffil OiCiS 

m^m-tmmxhZo m^i^3:xfmmim2tmmx- 

|llic^o^^T. 7 0 i4f5::£jiR^^ f 0 1 LtdM 
-a-»fiJi«#tt«x 7 i(4.r©«Pj!»||*oJF^ffii 0(:. 

*5v^Ts^jss#:^ f 0 2 0 f 0 1 ) t Ltzm-^nm 
7 2 (±ffi«$ij»[H!?s 5 ^mmmm:^ 

y Y^^^<'yf 1 3(^S1-t*(^lS£JglS^Sr f 0 2 i 

[0 0 7 7] ^ LT. IsJlUd^-ri. w^m^Wi 
0 1 ici3(t5teJ^^«:®*g^lRl-«Jiftf:gt/i5 J; 5 
(rSS Lfc«-a-. ^«©J»[HlS& 5 ^Ii!c«fflt:* 7 h 

1 3 (iMt i:*li^feJlKic5: f 0 1 t Lfc*^ 
(c(4B-WteJiIIS#tt«7 2 i/<CoT^coffiJSlS^«*i 

IHIBS 5 ^fflV^T^(?5S^JWmJE^±if 5 r i -CKJljg»« 

tl^fi-]a«»«ts t ID- » jl«»ts i t- 5 r i ^5 -e t 
So ^^JlRl^f 0 2(c:fcNt5WtSrllWric{ST 
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lo 0 7 8] njficDj^iii 1. mi 7uz.(Dmm<nmm 

BSH-TrfcSo ia(-*5V^T, 7 3(±ft-^3±lc^ij-?>n 
^/P7 3 i:>t£?lJt::Kltbix. a**S3't'/l'7 3 irirti 

fiiHiss) , 7 5itm:^^m^^-'<iy^ 7 4 tm^w^mn- 

hnfcm'^^^^<'>^. 7 6 ilS**fi=3f.^/-?->^ 7 4 
i^fe^Jtrfioa^dr^^-^v-^ 7 5 tWMimnhfl. ^ 

y- K;65-(7)f|iJftdr Y^'^v';?' 7 5{|lJt ?iS|S]§ -eit;?IJ}C 10 

^) . 7 7 (±jii«ftij«^- > 7 s]i.mn 

7 5 t*«^^7i5'^-y^';t-K7 6 tWH 

^JiJ^»ftiJ«^^- 7 7tc^t^-r5JS!SS:/WT;^l£tii 

[0 0 7 91 ^iii)If^lcov^TmBJ-^-5„ fflfeicfSWS 
^■7 7iC0Vgi±©iS,»Km)±lrfi]*D-r5i:. 

^-^'''i':^-- K 7 6 «^ ©as/^-f T;^»fl:jE{i:icfc:; cfc 

«»ttSrt5, t^&oT, *MliIK3 7{±, rK)*S^-<y 20 

97 A ©satt^^figLfc-a-fiRMii . ***S3-r 
# L. ±fefl:j±ii:^±tm«±(f 5 u if-g^fiK^Sfl:;65/h 

[0 0 8 0] rcD*S[HlSg3 7i4, m^asd^t 

L-Cii,?iJ(;iS^$iiS h i: t (ca**tg^-t/-?->^ 7 4 
i:£**l!a=3'l'/i'7 3 t^S3^^lJ(cS^^^^TV^5roT^ 

^V;^^5ft,hfiti^;fc5J;p{Clllf^-r5o ^(^^*. ±13 30 

[0 0 8 1] mi 8i±rco^PJcD^Jfe(OJf^iei 1 1 j;5 

0iJ^^-t#ttilT'fc5„ «tt*5J;U5i^ttl«:0 2tl^«T' 

ilic^oV^T. 7 9 CilS::^]^**:?: f 0 1 i: Lfc» 
-&wftJl&#ttll. 8 ottc:(D|g§fjro«ro?i^«,i 1 IC 
*5V^T©^^^ft*§r f 0 2 (> f 0 1 ) t Lfc*-g-cD^ 40 
-©iftJljfi^tt^. 8 1 (±^liftlJfP[H]8§ 3 8, 3 9 ^ii; 
mMM^yy^'^^^'y^ A^, 4 5 tM1-i:*l-sS;^« 
'•m.^ f 0 2 1 Lfc«^©|g-<DiSJijS#tti|-efe6o 
[0 0 8 2] ^LT. i^igic^-f i 5 tc. w^mm.i 

0 1 (c*Dit5eJl««iSi|is^Isl-«^S»c|iii ^j:?. i 5 
(CiiS L7t«-g-, S«ffl»[aS& 3 8, 3 9 ^%mMMtl 
V Y^^^^'y^ 4 5, 4 5 f 

0 2 i: L/t«-g-(c(4^z,©;ftJlS#tt^8 i hfi^X^ 

5^^ ^iKa»lHlii&3 8, 3 9SrffiV^T^©a»aff^ 50 
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20 

i5:i|St-f-?.it^ST't5o f 0 2 tcis 

[0 0 8 3] HJfefTjf^M 12, ig 1 9 iir <^^BJ»^* 
(Off^ffi 1 2 \cl.^=i- =^—fy' )vy A nmimi^-t^ 

HI 7 i:ll«-t?foi9tftB^Sr€B&-rS„ t/-. ^-gproftfl^ 

'brHbiaii^iii 7 i,cm^mmmm mmmm 

[0 0 8 4] -^LT, rC'i^T'iWfiScT-feoTt. 

[0 0 8 5] nmwm^ 13. n 2 0 a:z(o^m<Dmm 

of^ffi 1 3 i 5 ^ 3. — t :7Vu 7 7P iJ' ©Wfiic ^^-rifil 

o(;o*fiiHiss4 , 4 ©PBiroft^n 3 ±}mi-fibtik.^m 
8 2 (omj^mmammmm 2 i pi«t'S) urn t^^m- 

[0 0 8 6] #[Hl8Sc7)il){^(4lliferoff^ffi4 t m^X'h 9 
!aB^Sr€»&-r5o -tLT. A;^)SiF l(-A;^)$ixfdt^ 
{±4o(O^IK$lJHIlIlg5, 8 2, 8 2, 2 7i3j;TJ«3o 
<D^mm^4, 4, 4^in-L-CtU;^ffi^-2^^p5ffi;f3$ti. 
5„ #^«$W4p[i]g|5. 8 2, 8 2, 2 7*5 it/ 

=§-*«|H]?| 4,4,4 (l*ixm<7?l=«cfiJfPSffi^ 1 5 , 

3 ofe5v^(4Jl»l:$ij»jffi^ 1 1 icMStx-Tv^sam 

[0 0 8 7] £i±©i5^-^ :i<D||*(»Jf^ffil 3icj;ix 

*g|HlSS4, 4<Offl^ix-?f"tbl^»J55fflW[Hlg§5, 8 2, 
8 2, 2 7^1^ltTI/^^(OT\ *II|1]K4»1§: 
j^iSSlC^^ig < 5 (5 if r ^> «Sc*JffllleISg 5 , 8 2, 

8 2, 2 7 (D^mmmnm ^±if 5 t -t-KSjisicro 

[0 0 8 8] mm(OMm 14, SI 2 1 jtr (O^BJro^JS 
Off^ffi 1 4 (C J; -5 1^ ^ 7Vl^ 7 ^' ^ co^isSc; ^1-0 
^ia-t7&-5„ ll(i*5V^•C. 8 3 (l-?:tb-^ix1fW«1-5 2 

ocD*s[HiK4 . 4 cDp^cD-ff 3 ±.icm.n hiitcmm 



(12) 

21 

[0 0 8 9] ^^^(DWim-im-mnmm 1 3 1 mmx-h 
^■immmmmms. 3ocd*sihiss4, a, 4ioi.xf 

3^(DUi^W.M:^ y h^-^y<->i' 8 3, 8 3, 6^irL 
itJC^it^lUjg 4 i±^- JtmroS«ffl»ST 1 5 2> V > 

10 0 9 0] PJ.±<Di.0\^. Z<Dmm<Dmmi 3\Ci.fh 

t55a«:e5fc5„ t/c, rtLi:|B|Bt(ct§:^Jii61:ictJ(t 20 

5 ?^S»^«'> $ * S r. i: t) t? t 5 56:^:^5 5 ^ 

10 0 9 1] -^LT, «±®|§?aSriiiS*iJffif 
^Zt^iX^?>(DX\ ^mJX<^Ri-^^ti'^^m^ti 

5 r t %X^^<DX. im:^^A Tcoff-4.foK^1#S|r 
[0 0 9 2] 

isxxm^(D^mmmf>mi-f^Hx\^^^m^izit^fih 40 

-'<y^ t^m^6^^—f y'^^y^^^fi^is\<^x. ±m 
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[0 0 9 3] t^oT. ±IE*S[lI8S0K£Ji»/5Sft!t 
t^^^itv^i^a^r»$|J»«JE?r±^f 5r K^J1« 

^mmn'^'&'^h^^mz.mtL^^^ :Ltii^x% 

[0 0 9 4] ::<7)^Bj(ci:ix!f. S:^ftiJ»leif§;as, 
r i [' i 19 . W»S^{e:OTtS«ffit5ffl*->7 h ^ 

[0 0 9 5] tieoT. mx.\-i.. mmm±.<r^m\A\c^-f 

m\A^%n-h-^-^:Lbt^X%^(r)X. =f'^—f-f;u 

[0 0 9 6] rcD^BJ(cj;^^tf, A;^S^t, ffl;^*^ 
#H± ic: 5 V ^ (lilBft-f'^ i t « W l-IS It b 

Sli]SS;6Sf5 it tiT V ^ 5 *-a-{- i4 6) (75 W jf-^Hl. 
* t^-^v-^to 9 *><o/>7te< i % 1 o«:. SKiiB 

ti)>t:>ti:^mmmm^^\cm%^x.ibfix\^^^(DX\ r 

[0 0 9 7] tJ^oT. ±te*SlHlSS<O^Sj^«^SiSlt 



23 

[0 0 9 8] -(Dmmicifitf. A;fj«^t. mtim 
■§-»± ic fo 5 V ^ siitaft^^ t mwM t (Dm icmnh 

t-M-f- 5 «j± ^ *tL(f^^f wings® ^ ^ 
[0 0 9 9] vi^x. m^^mm&mmm<D&^mit 

[0 100] A;^;S^=t. W;^*^^ 

■^•^± (c fe 5 V ■» ii±$m^M h 9MM t com (-^ (t h 
a»*S[HlSSi:±fSA;^S^ t©Pfl©fi-^i»±. 30 

5, h df. t a5ijici.o±ffim-^# t mwM torn 

T ;^ t b 5 ©^fWinSg (-B ^ ifex. V N 

*iLT7^/Wi? #tt® s^ti 5rftyffl-r 5 r. t -e t 
[0101] vtox. w^^mmmmmmon^^mit 
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[0 10 2] t^ix\ ^(D^mi^is^^x^mm^fim 

BffSwio(7)MS«c!cT*S-r5S**liiaK 

t , '^mm:^^mmmmm^mm^xh?>m'^\aii 
tumLxm.mich^^'-^i.i^^&^^mmmmm^m 

m^xh?>m^\at^ix\cni^xm.mizmm^iv. ev^ 

X. . ±iESiJfP«^ ■ R] Jt)P $ 5 mjl t C T S S 

±.if^t^m^mn^mmmw^^±.if^^tr^x^. ^ 

[0 10 3] fiJ®i^^icM-rsi;J±t^^jife 

w:t(Dm^^iz.(oxo\m^i-^^tx. ^mmt^fti^ 
^mmch?)mm^mi,cio\yx^(o^mmnjAt^ y) 

hWm.(r:>%^fmik\cx. "9 t^■v^g^T5I|gJ^ 

[0 10 4] ^LT, z.(oi,bfii^um%xnm\c. a 

[0 10 5] $fJ«^-^/'?>';$'(^#X.-CB]S^Y^^ 
/-?s/^-v5>-^~'^tLfcaffl-eA^n]tg7j:x-f y - b 

[0 10 6] ^-rolS*. Jii±(D«Bj^Sl:fiJffl-rs:ii 

/n?5Jl«i:fi)c^?r^tf r 1 7i < ttm-t r t f)'ix^ 60 
[01] r©«Bj(D||Jirc«?i^ffii(cj;5^3:— 
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[0 2] z(D^m<omm<ommi\cx^^r2.—r-:/;u 
104] :i(Dmm<Dmm<Dmm2\ci.?>'^^—t^/i^ 

[0 6] :z<D^B^(Dmm<Dmm3\cX^^:=L—i-:f;U 

[0 7] z.(D^m(0'mk(OWMA\^i:^^=.—r^;\y 

[08] ::.<DmmmmmmA\^ii^=^^-i- y/^^ 

0Tfc5o 

[0 9] ro^M®3IJfe®Ji^ffi4(c:fc'l>-titi^-rS, 20 

[010] rro^Kro^lfeo^ffisiciSf^zx.— ^-7' 

/v-^ ^' /PiJ' O*fife^^tle]SS0-efc 5„ 

[011] r®^§^<7)*;ffi(DJ^te6^cJ;?,f•3.-:^y 
>(• /i'^' |e!8§0-efe So 

[012] rro^BjroHifiof^ffiTicis^^-^-^-/ 
;V7 ^ /v^' (D«s£Sr3%t-|118&0-efo 5„ 

[013] :L(Dm^(Dmmmm8i,cxhf-^—ry 
/u^^-zp^roWfifeSr^f 111^0-efcSo 30 

[014] ro^B^(0||Jfe(Off^ffi9i;:J;5^.x— 
>'i'7^-/Ui5'©«j5fe^^-flHlS§0T'fc5, 

[015] :iff)^m(r>mm(r)mmi oizx^f-s^—r 

[016] nro^B^ro^moff^ffii 0(cj;?>^^— f 

[017] c:®^B^roSI:te(7)JF^ffil 1 t'J;5^.l-t■ 
[018] rW^KcD||Jte(DJ^^l llCiS^^L— ^ 40 

yjvy ^ ^m\-'xm^f\.i>mmwM^(o-m^7i^-r 

#tt0r'fc5„ 

[019] ^©^B^OllttOJl^^l 2(^^-55"^— :^ 
[02 0] r.»«B^co*JS©ff^ffia 3(cj;;55"3.— ^ 

[02 1] :L(Dmm(r>mm<DmM\ 

[02 2] ^-7V^7^■;^i?(O«^^,^%-r 
Iili^0T•feSo 50 
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[02 3] %^(r)=}-^'-i-yj\^y^jii'i>^m\^xmh 

1 A;^)a-f\ 2 3 4 

SS, 5 ^JKtiJ^IHSS. 6 B.gS«it;^7s/ ^^■•t^^°->' 
^. 7 S4J*ffl=i^/i. , 8 

^•Y^-^-:/^ (S**filHlSS) . 9 um^\^<'y^. 1 

1 4 ^m^<yi'^-y^:t-h' (-5!m^-Y^<i^ 

-i'T;^isei; {^UT^mm . 1 7 1 

8 fg^&^J^tM, 19 B~©iftJiI?S#tti^. 20 H 

z.©MJiig#tt7». 2 1 2 2 

^wm. 2 3 2 4 B-ofijiagw 

2 5 2 6 m-ffiJlR^ 

mm. 2 7 s«fty#PiHiK, 2 8 a:j5ft««*5' 

2 9 ffi«-'^7i?^-^5^'f;f-K 

'^^j') , 3 0 (««-?•) , 3 1 »«t 

^WT;^ffifei: {^ury^mK) > 3 2, 33 M^ij^r^ 

/■^iXi?. 3 4 3 5 mM.m.^'&M. 3 

6 3 7 *S|pIi?S, 3 8 «i§Ea»lHl 

SS, 3 9 ^^fWlHlSS, 4 0 S**ti3^7i. (S* 

. 4 1 (S**lg|El 
^) , 42 K ("T'S^-Y 

^) , 4 3 js«»fij»s^ ium^^) > 4 4 ji« 

m^UTy^i&in. UUT^^Wm.) . 4 5 jt:»fESiS* 

4 6 ^HE/^yrJ'^- iJ'V^r- K ("I^ 
^■ir/-«'>^) , 4 7 lllioeiiK^jiS;^^ h^+^-^i/ 

^.4 8 ^mmms^- . 49 ^m^u 

TT^mK (^wT^^fi^) . 5 0 %mmm^. 51 
5 2 5 

3 ^«fiJ»S^ . 54 wn^^^yy 

M^ViJ^'^'i?) , 5 5 ^m^MTT^mK (^^ 

-iT^mi) . 5 6 ffjsfijws^- . 57 

m'm^^^y^^^ M'l'vy^iJ') , 58 
^^^fTxgjrc (^ury^nw . 59, 6 0 ^i^^^ 
•Y^^^iJ'^ i^m^yy^^) . 6 1 

(fiJ«I«^^) . 6 2 *ji/WT^ffim (/^^T^ffi 
fet) . 63 6 4 

^ 6 6 m^^m^^y<>'^ (s** 

/■^->^) . 6 8 JlSfcSlJWS-f- (fWS^) > 6 9 

^Stic^MT^sm (/WT;^^gfit) . 7 0 i&mmm 
^m. 7 im-<ommmmtm. 72 m~(o^mm^ 

73 K**S=i^/v (K:*;*SlHlS&) , 7 4 

m^^m^^y<iy^> m^^mm^) . 75 mm^^ 



(15) #M2 0 0 2-9 5 7 3 

27 28 

. 7 7 mmm . 78 ji 8 2 ^mMasi. 8 3 mmmmyv^^ 

8 0 l|-K)fl5J1^6#tt«^ 8 1 ||-(Dil5^»i|t* 
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